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Appendix A – Authority for Groundwater 
Management Areas 

  

The Washington State Legislature adopted a law authorizing the identification of ground 
water management areas (RCW 90.44.400-440). The Department of Ecology adopted a 
regulation Groundwater Management Areas and Programs (Chapter 173-100 WAC), which 
includes a process for designation, guidelines, and criteria. GWMAs are designed to protect 
groundwater quality, to assure groundwater quantity, and to provide for efficient 
management of water resources for meeting future needs while recognizing existing water 
rights. The regulations adopted an approach intended to “forge a partnership between a 
diversity of local, state, tribal and federal interests in cooperatively protecting the state's 
groundwater resources.” 

In February 2010, the Department of Agriculture, Department of Ecology, Department of 
Health, Yakima County Department of Public Works, and U.S. Environmental Protection 
Agency published a report titled Lower Yakima Valley Groundwater Quality, Preliminary 
Assessment and Recommendations Document.1 That preliminary assessment found that: 

“The existing studies and related water quality data indicate that nitrate and 
bacterial contamination of groundwater exist in the Lower Yakima 
Valley…Over 2,000 people in the area are exposed to nitrate over the 
maximum contaminant level (MCL) through their drinking water. While not 
all groundwater supplies have been impacted, many residents rely on private 
wells that are in the most vulnerable portions of the aquifer. Approximately 12 
percent of domestic well users are exposed to nitrate levels in their drinking 
water that exceed the health-based standard of 10 mg/L.”2  

The Preliminary Assessment made recommendations for subsequent action, including: 

•   Development of a conceptual site model for the Lower Valley  

•   Development of a nitrogen loading model for the Yakima basin  

                                                 

1 Lower Yakima Valley Groundwater Quality, Preliminary Assessment and Recommendations Document, Washington State 
Department of Agriculture, Washington State Department of Ecology, Washington State Department of 
Health, Yakima County Department of Public Works, U.S. Environmental Protection Agency, Ecology 
Publication No. 10-10-009, February 2010. (Hereafter, “Preliminary Assessment.”) 

2 Preliminary Assessment, p. ES 2. 
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•   Acknowledgement of the connection between groundwater and surface water  

•   Determination of the sources of contamination  

•   Identification of agricultural operations that use flood irrigation  

•   Assessment of agricultural applications of nitrogen fertilizers and Best Management 
Practices 

 •  Education and outreach regarding nitrates and bacteria  

•   Assessment of cumulative risk factoring in synergistic health effects  

•   Exploration of shifting residents to public water systems where feasible 

•   Involvement of the Yakima Health District  

•   Exploration of the concept of developing a groundwater management area as one 
potential funding option  

•   Development of measures of success 

•   Identification and implementation of appropriate enforcement actions  

The Preliminary Assessment also identified four “needs”: 

1.  Better characterization of vulnerable groundwater supplies.  

2.  Improve water quality monitoring and coordination of data that can identify trends in 
water quality.  

3.  Funding options to support lower valley initiatives to better manage potential 
contaminant sources and improve groundwater quality.  

4.  A mechanism to coordinate future efforts and implement actions that result in improved 
water quality.  

On April 17, 2012, the Department of Ecology and Yakima County executed an Interagency 
Agreement. The Agreement provided funds from Ecology to the County for the formation 
of a Groundwater Management Area for the lower Yakima Valley as set forth in WAC 173-
100. The Agreement stated that “The purpose of the GWMA is to reduce nitrate 
contamination in groundwater to below state drinking water standards.” 

Yakima County was charged by the Agreement with performing the actions of Lead Agency3 
for the development of a Groundwater Management Program, preparing a work plan, and 
budgeting for development of a GWMA Program.   

                                                 

3 The role of lead agency is described in WAC 173-100-080. 
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The lead agency shall be responsible for coordinating and undertaking the activities 
necessary for development of the groundwater management program. These activities shall 
include collecting data and conducting studies related to hydrogeology, water quality, water 
use, land use, and population projections; scheduling and coordinating advisory committee 
meetings; presenting draft materials to the committee for review; responding to comments 
from the committee; coordinating SEPA review; executing interlocal agreements or other 
contracts; and other duties as may be necessary. The lead agency shall also prepare a work 
plan, schedule, and budget for the development of the program that shows the 
responsibilities and roles of each of the advisory committee members as agreed upon by the 
committee. Data collection, data analysis and other elements of the program development 
may be delegated by the lead agency to other advisory committee members. 

The contents of a GWMA Program are identified in RCW 90.44.410. Yakima County has 
therefore conducted studies and  collected data. It has not analyzed data or drawn 
conclusions therefrom. Information related to hydrogeology, water quality, water use, land 
use, and population are included in this Program. 

Washington State Law RCW 90.44.410 

Requirements for groundwater management programs – review of programs. 

(1) The groundwater area or sub-area management programs shall include: 

(a) A description of the specific groundwater area or sub-areas, or separate depth 
zones within any such area or sub-area, and the relationship of this zone or area to 
the land use management responsibilities of county government; 

(b) A management program based on long-term monitoring and resource 
management objectives for the area or sub-area; 

(c) Identification of water resources and the allocation of the resources to meet state 
and local needs; 

(d) Projection of water supply needs for existing and future identified user groups 
and beneficial uses; 

(e) Identification of water resource management policies and/or practices that may 
impact the recharge of the designated area or policies that may affect the safe yield 
and quantity of water available for future appropriation; 

(f) Identification of land use and other activities that may impact the quality and 
efficient use of the groundwater, including domestic, industrial, solid, and other 
waste disposal, underground storage facilities, or storm water management practices; 

(g) The design of the program necessary to manage the resource to assure long-term 
benefits to the citizens of the state; 
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(h) Identification of water quality objectives for the aquifer system which recognize 
existing and future uses of the aquifer and that are in accordance with department of 
ecology and department of social and health services drinking and surface water 
quality standards; 

(i) Long-term policies and construction practices necessary to protect existing water 
rights and subsequent facilities installed in accordance with the groundwater area or 
sub-area management programs and/or other water right procedures; 

(j) Annual withdrawal rates and safe yield guidelines which are directed by the long-
term management programs that recognize annual variations in aquifer recharge; 

(k) A description of conditions and potential conflicts and identification of a 
program to resolve conflicts with existing water rights; 

(l) Alternative management programs to meet future needs and existing conditions, 
including water conservation plans; and 

(m) A process for the periodic review of the groundwater management program and 
monitoring of the implementation of the program. 

(2) The groundwater area or sub-area management programs shall be submitted for review in 
accordance with the State Environmental Policy Act (SEPA). 

Washington State Regulation WAC 173-100-100 

Groundwater management program content. 

The program for each groundwater management area will be tailored to the specific 
conditions of the area. The following guidelines on program content are intended to serve as 
a general framework for the program, to be adapted to the particular needs of each area. 
Each program shall include, as appropriate, the following: 

(1) An area characterization section comprised of: 

(a) A delineation of the groundwater area, subarea or depth zone boundaries and the 
rationale for those boundaries; 

(b) A map showing the jurisdictional boundaries of all state, local, tribal, and federal 
governments within the groundwater management area; 

(c) Land and water use management authorities, policies, goals and responsibilities of 
state, local, tribal, and federal governments that may affect the area's groundwater 
quality and quantity; 

(d) A general description of the locale, including a brief description of the topography, 
geology, climate, population, land use, water use and water resources; 

(e) A description of the area's hydrogeology, including the delineation of aquifers, 
aquitards, hydrogeologic cross-sections, porosity and horizontal and vertical 
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permeability estimates, direction and quantity of groundwater flow, water-table 
contour and potentiometric maps by aquifer, locations of wells, perennial streams 
and springs, the locations of aquifer recharge and discharge areas, and the 
distribution and quantity of natural and man-induced aquifer recharge and discharge; 

(f) Characterization of the historical and existing groundwater quality; 
(g) Estimates of the historical and current rates of groundwater use and purposes of 

such use within the area; 
(h) Projections of groundwater supply needs and rates of withdrawal based upon 

alternative population and land use projections; 
(i) References including sources of data, methods and accuracy of measurements, 

quality control used in data collection and measurement programs, and 
documentation for and construction details of any computer models used. 

(2) A problem definition section that discusses land and water use activities potentially 
affecting the groundwater quality or quantity of the area. These activities may include but are 
not limited to: 

(a) Commercial, municipal, and industrial discharges. 

(b) Underground or surface storage of harmful materials in 
containers susceptible to leakage. 

(c) Accidental spills. 

(d) Waste disposal, including liquid, solid, and hazardous waste. 

(e) Storm water disposal. 

(f) Mining activities. 

(g) Application and storage of roadway deicing chemicals. 

(h) Agricultural activities. 

(i) Artificial recharge of the aquifer by injection wells, seepage 
ponds, land spreading, or irrigation. 

(j) Aquifer over-utilization causing seawater intrusion, other 
contamination, water table declines or depletion of surface 
waters. 

(k) Improperly constructed or abandoned wells. 

(l) Confined animal feeding activities. 
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The discussion should define the extent of the groundwater problems caused or potentially 
caused by each activity, including effects which may extend across groundwater management 
area boundaries, supported by as much documentation as possible. The section should 
analyze historical trends in water quality in terms of their likely causes, document declining 
water table levels and other water use conflicts, establish the relationship between water 
withdrawal distribution and rates and water level changes within each aquifer or zone, and 
predict the likelihood of future problems and conflicts if no action is taken. The discussion 
should also identify land and water use management policies that affect groundwater quality 
and quantity in the area. Areas where insufficient data exists to define the nature and extent 
of existing or potential groundwater problems shall be documented. 

(3) A section identifying water quantity and quality goals and objectives for the area which 
(a) recognize existing and future uses of the aquifer, (b) are in accordance with water quality 
standards of the department, the department of social and health services, and the federal 
environmental protection agency, and (c) recognize annual variations in aquifer recharge and 
other significant hydrogeologic factors; 

(4) An alternatives section outlining various land and water use management strategies for 
reaching the program's goals and objectives that address each of the groundwater problems 
discussed in the problem definition section. If necessary, alternative data collection and 
analysis programs shall be defined to enable better characterization of the groundwater and 
potential quality and quantity problems. Each of the alternative strategies shall be evaluated 
in terms of feasibility, effectiveness, cost, time and difficulty to implement, and degree of 
consistency with local comprehensive plans and water management programs such as the 
coordinated water system plan, the water supply reservation program, and others. The 
alternative management strategies shall address water conservation, conflicts with existing 
water rights and minimum instream flow requirements, programs to resolve such conflicts, 
and long-term policies and construction practices necessary to protect existing water rights 
and subsequent facilities installed in accordance with the groundwater management area 
program and/or other water right procedures. 

(5) A recommendations section containing those management strategies chosen from the 
alternatives section that are recommended for implementation. The rationale for choosing 
these strategies as opposed to the other alternatives identified shall be given; 

(6) An implementation section comprised of: 

(a) A detailed work plan for implementing each aspect of the groundwater management 
strategies as presented in the recommendations section. For each recommended 
management action, the parties responsible for initiating the action and a schedule 
for implementation shall be identified. Where possible, the implementation plan 
should include specifically worded statements such as model ordinances, 
recommended governmental policy statements, interagency agreements, proposed 
legislative changes, and proposed amendments to local comprehensive plans, 
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coordinated water system plans, basin management programs, and others as 
appropriate; 

(b) A monitoring system for evaluating the effectiveness of the program; 
(c) A process for the periodic review and revision of the groundwater management 

program. 

Appendix B – Regulatory Authority 
 

The water molecules in the ground beneath the GWMA fall within the regulatory structure 
of the federal Safe Drinking Water Act and Washington Department of Health regulations 
(as “drinking water”) and Washington’s Water Pollution Control Act and Water Resources 
Act (as “groundwater”). Those molecules’ potential contribution to surface water quality 
makes the federal Clean Water Act and surface water authorities assigned to the Washington 
State Department of Ecology by the Water Pollution Control Act also apply. 

Safe Drinking Water Act 

The EPA has broad authority, under Section 1421 of the Safe Drinking Water Act, 42 
U.S.C. 300g-1(b)(1)(A), (B), to establish national primary drinking water standards, “if the 
Administrator determines that . . . the contaminant may have an adverse effect on the 
health of persons;” “is known to occur . . . in public water systems with a frequency and at 
levels of public health concern;” or there is “a meaningful opportunity for health risk 
reduction for persons served by public water systems.” 

For each contaminant that the Administrator determines to regulate under 
subparagraph (B), the Administrator shall publish maximum contaminant level goals and 
promulgate, by rule, national primary drinking water regulations under this subsection 
(42 U.S.C. 300g-1(b)(1)(E)). 

EPA sets legal limits on over 90 contaminants in drinking water. The legal limit for a 
contaminant reflects the level that protects human health and that water systems can 
achieve using the best available technology. EPA rules also set water testing schedules 
and methods that water systems must follow. The EPA set the maximum contaminant 
level for nitrate, nitrite and total nitrate, and nitrite in 40 CFR § 141.62: 

Contaminant MCL (mg/L) 

(7) Nitrate 10 (as Nitrogen) 

(8) Nitrite 1 (as Nitrogen) 

(9) Total Nitrate and 
Nitrite 

10 (as Nitrogen) 
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EPA may approve states to assume primary enforcement authority under the Safe Drinking 
Water Act. Washington’s drinking water quality standard for nitrate is 10 milligrams per liter 
(mg/L), or 10 parts per million. 

When drinking water in private wells contains or is likely to contain a contaminant that 
may present an imminent and substantial endangerment, such as nitrate, EPA may take 
an emergency action under the SDWA, Section 1431. EPA must first determine that the 
state and local authorities have not taken action to protect the health of such persons. 
An emergency action pursuant to SDWA Section 1431 may include any order that may 
be necessary to protect the health of persons, including ordering the collection of 
samples to investigate the sources of the contamination. In addition, where appropriate, 
EPA may issue orders to require the provision of alternative water supplies. EPA may 
also judicially enforce its orders, through action seeking civil penalties for each day of such 
violation. If violation of EPA’s orders is “willful,” EPA may seek criminal penalties of fines 
or imprisonment for not more than three years (42 U.S.C. § 300g-2(b)). Citizens may also 
seek protection of underground sources of drinking water, under 42 USC 300j-8, so as to 
mandate EPA regulatory or litigative action.  

The EPA may also designate sole source drinking water aquifers under Section 1427 of 
the Safe Drinking Water Act, 42 U.S.C. 300h. 

State Department of Health 

The Washington State Department of Health is authorized to adopt regulations “to protect 
public health” (RCW 43.20.050(2)). These may include rules for Group A public water 
systems, as necessary, to assure safe and reliable public drinking water and to protect the 
public health. Those rules set requirements regarding: (i) The design and construction of 
public water system facilities, including proper sizing of pipes and storage for the number and 
type of customers; (ii) Drinking water quality standards, monitoring requirements, and 
laboratory certification requirements; (iii) Public water system management and reporting 
requirements; (iv) Public water system planning and emergency response requirements; (v) 
Public water system operation and maintenance requirements; (vi) Water quality, reliability, 
and management of existing but inadequate public water systems; and (vii) Quality standards 
for the source or supply, or both source and supply, of water for bottled water plants.  

The DOH also sets rules for Group B public water systems, as defined in RCW 
70.119A.020. These rules establish minimum requirements for the initial design and 
construction of a public water system and “rules and standards for prevention, control, 
and abatement of health hazards and nuisances related to the disposal of human and 
animal excreta and animal remains” (RCW 42.30.050 (2) (b), (c)). 

The Department of Health requires that nitrate levels (concentrations) (as N) in Group A 
public water systems not exceed the maximum contaminant level (“MCL”) of 10 mg/L, and 
that nitrite levels (concentrations) not exceed the MCL of 1 mg/L (WAC 246-290-310(3) 
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(Table 4)). The requirements for Group B public water systems are the same (WAC 246-
291-170 (2)(b)). Nitrate and nitrite are “primary inorganic contaminants” and the MCL 
for nitrate and nitrite are “primary MCLs.” When primary MCLs are exceeded by a 
public water system the water purveyor must “determine the cause of the contamination” 
and “take action as directed by the Department of Health” (WAC 246-290-320(1)(b)(iii)). 

WAC 246-290-300 requires public water systems to sample for many contaminants, 
including nitrate, on a regular basis. Public water systems with nitrate levels over 10 mg/L 
must notify the people who receive water from them (WAC 246-290-320). 

Clean Water Act 

Surface water quality in Washington is regulated by the federal Clean Water Act (33 U.S.C. 
1342, et seq.) and Washington’s Water Quality Standards for Surface Waters (Chapter 173-
201A), which are authorized by the State Water Pollution Control Act (Chapter 90.48). 

The Clean Water Act makes it unlawful to discharge any pollutant from a point source 
into waters of the U.S. unless a National Pollutant Discharge Elimination System 
(NPDES) permit is obtained (33 U.S.C. 1342). The NPDES permitting authority has 
been delegated to the Department of Ecology (See 33 U.S.C. 1342 (b); RCW 90.48.260). 
The Department exercises this delegated authority, together with its authority under the 
Water Pollution Control Act, in issuing NPDES permits and State Waste Discharge 
Permits (SWDPs) (pursuant to WAC 273-226-030). Ecology’s water quality standards are 
used to establish effluent limits in NPDES permits and SWDPs. 

Ecology’s water quality standards and SWDPs apply to both point source activities and 
nonpoint source activities. Point source activities are activities where a source of 
pollution can be readily distinguished, such as the industrial discharge of waste onto or 
into the ground. State law requires point sources to operate under permits that set 
conditions for discharges. These permits may be issued to a specific entity with conditions 
designed to protect water quality. 

A “point source” is “any discernible, confined, and discrete conveyance, including, but 
not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feeding operation, or vessel or other floating craft, 
from which pollutants are or may be discharged. This term does not include return flows 
from irrigated agriculture.” (WAC 273-226-030 (21)) 

“Nonpoint sources” are more diffuse in nature. They often consist of many small 
pollutant sources that have a cumulative effect, like highway runoff, on-site septic systems 
in developed areas, and application of pesticides or nutrients in both agricultural and 
urban areas. Some nonpoint sources are managed through the development of siting and 
design standards. 
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Groundwater contamination may affect surface water quality. Under §303(d) of the Clean 
Water Act, states are required to develop lists of impaired waters. These are waters for which 
technology-based regulations and other required controls are not stringent enough to meet 
the water quality standards set by the state. The law requires that states establish priority 
rankings for waters on the lists and develop Total Maximum Daily Loads (TMDL) for these 
waters. A TMDL is a calculation of the maximum amount of a pollutant that a water 
body can receive and still safely meet water quality standards. A TMDL is generally 
administered by establishing limits on the discharge of pollutant materials otherwise 
permitted under the NPDES or state regulatory programs. 

Washington’s Water Pollution Control Act and Water Resources Act 

Groundwater quality in Washington is regulated by the Groundwater Quality Standards 
(Chapter 173-200 WAC) which are authorized by the state Water Pollution Control Act 
(Chapter 90.48 RCW) and Water Resources Act (Chapter 90.54 RCW). Discharges to 
groundwater are regulated through a variety of permitting mechanisms which are authorized 
by the Water Pollution Control Act (Chapter 90.48. RCW). These permitting regulations 
include State Waste Discharge Permits, which may be issued as General Permits. 

The Water Pollution Control Act, Chapter 90.48 RCW makes it “unlawful for any person 
to throw, drain, run, or otherwise discharge into any of the waters of this state, or to 
cause, permit or suffer to be thrown, run, drained, allowed to seep or otherwise 
discharged into such waters any organic or inorganic matter that shall cause or tend to 
cause pollution of such waters” (RCW 90.48.080). 

The Department of Ecology (Ecology) is the primary agency in Washington State responsible 
for implementation of this mandate. Ecology has adopted Chapter 173-200 WAC, Water 
Quality Standards for Groundwaters. The standards include “water quality criteria” 
(numerical limits for specific contaminants that apply to all groundwaters in the state). WAC 
173-200-040 (2) (Table 1) establishes that Nitrate concentrations in groundwater may not 
exceed 10 mg/L. 

The standards apply to all groundwaters of the state that occur in a saturated zone (generally 
at or below the water table) or stratum beneath the surface of land or below a surface water 
body. The groundwater standards do not apply in the root zone of saturated soils where 
agricultural pesticides and nutrients have been applied at agronomic rates for agricultural 
purposes, but only if those contaminants will not cause pollution of groundwaters below 
the root zone (WAC 173-200-010(3)(a)). In other words (removing the double negative), 
the standards do apply in saturated root zones if pollution is caused in groundwaters 
below. 

Ecology’s water quality standards incorporate an “antidegradation policy,” an otherwise 
existing part of state water quality law (WAC 173-200-030). This policy precludes 
degradation which would harm existing or future beneficial uses of groundwater 
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(drinking water, irrigation and support of wildlife habitat). Ecology has antidegradation 
implementation procedures that explain what needs to be done for an antidegredation 
analysis. The standards provide numeric values, which must not be exceeded to protect 
the beneficial use of drinking water. 

General permits issued by the Department of Ecology (either as a combined NPDES 
and SWDP or as a state only SWDP) may be issued to a group of entities with common 
discharge characteristics and conditions (WAC 273-226-020). Permits issued under 
Chapter 273-226 WAC are designed to satisfy the requirements for discharge permits 
under Sections 307 and 402(b) of the federal Water Pollution Control Act (33 U.S.C. 
§1251) and the state law governing water pollution control (Ch. 90.48 RCW) (WAC 273-
226-020). If eligible, a point source must obtain general permit coverage before discharging 
to surface or ground waters or the point source may be found to be in violation of state or 
federal law for discharging without a permit. 

General permits establish standards for management. General permits are issued for 
fixed terms not exceeding five years from the effective date. Point source facility operators 
must apply to Ecology for coverage under a general permit (WAC 227-226). All permittees 
covered under a general permit must submit a new application for coverage under a general 
permit or an application for an individual permit at least 90 days prior to the expiration 
date of the general permit under which the permittee is covered. When a permittee has 
made timely and sufficient application for the renewal of coverage under a general 
permit, an expiring general permit remains in effect and enforceable until the 
application has been denied, a replacement permit has been issued by Ecology, or the 
expired general permit has been terminated by Ecology. Coverage under an expired general 
permit for permittees who fail to submit a timely and sufficient application shall expire on 
the expiration date of the general permit (WAC 173-226-200). 

A general permit may be modified, revoked and reissued, or terminated, during its term 
if information is obtained by Ecology which indicates that cumulative effects on the 
environment from dischargers covered under the general permit are unacceptable (WAC 
173-226-230 (1)(d)). Ecology may require any discharger to apply for and obtain an 
individual permit, or to apply for and obtain coverage under another more specific 
general permit. Also, any interested person may petition Ecology to require a discharger 
authorized by a general permit to apply for and obtain an individual permit (WAC 173-226-
240 (2), (3)). 

Ecology may revoke, or “terminate coverage under a general permit,” where terms or 
conditions of the general permit are violated, conditions change such that either 
temporary or permanent reduction or elimination of permitted discharges is required, or 
Ecology determines that the permitted activity endangers human health, safety, or the 
environment, or contributes to water or sediment quality standards violations (WAC 173-
226-240 (1) (a), (c), and (d)). 
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Washington’s Water Pollution Control Act authorizes Ecology to “bring any appropriate 
action, in law or equity, including action for injunctive relief . . . as may be necessary to 
carry out the provisions” of that Act (RCW 90.48.037), including its prohibition of the 
discharge of organic or inorganic matter that may cause pollution of ground or surface water 
(RCW 90.48.080). 

Violations of maximum concentrations may be addressed by enforcement “through all 
legal, equitable, and other methods available to the department including, but not 
limited to: issuance of state waste discharge permits, other departmental permits, 
regulatory orders, court actions, review and approval of plans and specifications, 
evaluation of compliance with all known, available, and reasonable methods of prevention, 
control, and treatment of a waste prior to discharge, and pursuit of memoranda of 
understanding between the department and other regulatory agencies” (WAC 173-200-100 
(3)). 

If Ecology determines that a potential to pollute the groundwater exists, it may request a 
permit holder or responsible person to prepare and submit a groundwater quality evaluation 
program for its approval. Each evaluation program must be based on soil and 
hydrogeologic characteristics and be capable of assessing impacts on groundwater at the 
“point of compliance.” The evaluation program approved by Ecology may include (a) 
groundwater monitoring for a specific activity; (b) groundwater monitoring at selected 
sites for a group of activities; (c) monitoring of the vadose zone; (d) evaluation and 
monitoring of effluent quality; (e) evaluation within a treatment process; or (f) evaluation 
of management practices (WAC 173-200-080 (2)). The “point of compliance” is the 
location where the “enforcement limit,” is “measured and shall not be exceeded” (WAC 
173-200-060 (1)). The “enforcement limit” is established in accordance with WAC 173-
200-050. 

Ecology may also designate a groundwater “special protection area” if it determines that the 
groundwater in an area requires “special consideration or increased protection because of 
one or more unique characteristics” (WAC 173-200-090 (1)). These unique characteristics are 
then to be taken into consideration by Ecology when regulating activities, developing 
regulations, guidelines and policies and when prioritizing department resources for 
groundwater quality protection programs (WAC 173-200-090 (2)). Characteristics to guide 
designation of a special protection area are set forth in the rule (WAC 173-200-090 (2)). 
Designation of special protection areas must be in the public interest (WAC 173-200-090 
(5)(b)). 

Well Construction 

In Washington State, the construction of groundwater wells was first required to be reported 
in 1972. Consequently, the Washington State Department of Ecology (Ecology) well 
database includes only those wells constructed after 1972, and those wells identified in 
information supporting water right claims, permits or certifications predating 1972. A 
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reasonable estimate of wells within Yakima County that are identified in Ecology’s well 
database is 45,000. Some portion of that is located within the Groundwater Management 
Area. 

Groundwater wells typically have a life of about 40 years. This is due to: mechanical failure, 
deterioration of material (primarily steel well casings), settling of casings within ground 
materials, change in aquifer conditions (mineralization, scale deposits within casing). In most 
instances, it is cheaper to drill a new well than to repair an old one (Richardson). 

Not all wells have the same risk of failure, or if abandoned the same risk to the public health 
and welfare. Wells differ in design, construction, diameter of casing, depth of casing, depth 
to water, water chemistry, etc. Wells constructed pursuant to regulatory standards have less 
risk of failure, even if “abandoned.” “Dug wells,” those wells constructed by digging a pit in 
the ground in order to collect water near ground surface, either with or without a small-
diameter casing hammered into the ground from the bottom of the pit have the greatest risk 
of failure and risk to the public health and welfare. In addition to potential groundwater 
contamination from dug wells, people and animals can fall into these wells (Richardson).  

“Vaulted” wells also present a significant risk of groundwater contamination, whether in use 
or abandoned. A “vaulted” well is essentially a dug well with a concrete reinforcement of the 
sides, or bottom, of the pit, creating a “vault”. Water can collect in vaults which may migrate 
down the well casement, or along the annulus (the circular void between the well casing and 
the ground material through which the well was drilled) of the well casing. Wells with casing 
top elevations at or near ground level (as opposed to raised above ground level), or cut off 
below ground level, also present risk of groundwater contamination, due to possible 
“overtopping” of surface contamination into the well casing. Similar risk occurs where the 
well casing has no cap. Otherwise properly constructed wells may present risk of 
groundwater contamination if they have not been “sealed.” Sealing is accomplished through 
the infusion of bentonite clay or cement into the casing annulus for a distance sufficient to 
prevent surface water intrusion into the subsurface (Richardson). 

Deeper wells generally have larger diameters than shallower wells. Industrial, public water 
system, or irrigation wells are more likely to have larger diameter wells than single-user 
domestic wells. Unused irrigation wells may be less likely to be discovered because of change 
of land use or crop choice (Richardson). 

Abandoned wells or wells that have not been decommissioned are often located by 
purchasers of property, parties who may become liable upon foreclosure of real estate 
financing instruments (banks), and reviewing entities (e.g., county planning officials) when 
reviewing proposals for change of parcel definitions (short plats, site plans for building 
permits) (Richardson).  



14 
 

Resource Conservation and Recovery Act 

The Resource Conservation and Recovery Act (RCRA) (Pub. L. No. 94-590, 90 Stat 2795, 
42 U.S.C. §§6901 – 6987, 9001 – 9010) contains both regulatory standards and remedial 
provisions to achieve goals of conservation, reducing waste disposal, and minimizing the 
present and future threat to human health and the environment. RCRA provides a 
comprehensive national regulatory structure for the management of nonhazardous solid 
wastes (subtitle D, 42 U.S.C. §§ 6941/y-6949a) and hazardous solid wastes (subtitle C, 42 
U.S.C. §§ 6921/y-6939b). “Solid waste” is defined as “any garbage, refuse, sludge from a 
waste treatment plant, water supply treatment plant, or air pollution control facility and other 
discarded material, including solid, liquid, semisolid, or contained gaseous material resulting 
from industrial, commercial, mining, and agricultural operations, and from community 
activities . . . .” 42 U.S.C. §6903(27) 

Materials are discarded if they are either abandoned or recycled or are inherently waste-like. 
40 C.F.R. § 261.2. Materials are “disposed” if they are discharged, deposited, injected, 
dumped, spilled, leaked or otherwise placed into or on land or water such that it may enter 
into the environment or be emitted into the air or discharged into any waters, including 
groundwaters 42 U.S.C. §6903(3). Agricultural wastes, including manures, crop residues, or 
commercial fertilizers applied to the soil in amounts greater than can be used as fertilizers or 
soil conditioners may be the disposal of solid waste. 

Washington’s Right to Farm Law 

Washington State’s right to farm law, RCW 7.48.300-320, was first enacted in 1979, with 
the purpose of protecting agricultural activities conducted on farm and forest lands from 
nuisance lawsuits. As a consequence, “agricultural activities conducted on farmland and 
forest practices, if consistent with good agricultural and forest practices and established 
prior to surrounding nonagricultural and nonforestry activities, are presumed to be 
reasonable and shall not be found to constitute a nuisance” (RCW 7.48.305 (1)). The 
defense does not apply however if “the activity or practice has a substantial adverse effect 
on public health and safety.” “Agricultural activities and forest practices undertaken in 
conformity with all applicable laws and rules are presumed to be good agricultural and 
forest practices not adversely affecting the public health and safety” (RCW 7.48.305 (2)). The 
Yakima County Code protects the right to farm in similar terms to the state statute (Ch. 
6.22, YCC). 

In 2005, Washington’s right to farm law was amended to provide for full recovery of 
costs of litigation in the defense of nuisance suits where the right to farm law was a 
successful defense (RCW 7.48.315). 
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Interagency Cooperation 

Ecology and WSDA signed a Memorandum of Understanding (MOU) in 2003 to guide 
coordination and cooperation between the two agencies for dairies, CAFOs and other 
animal feeding operations. A key element of the MOU is that WSDA inspectors must 
provide field inspections and technical assistance to Ecology for CAFO and other AFO 
related water quality activities. The two agencies continue to coordinate on livestock and 
manure related complaints and in implementing the CAFO permit. An updated MOU was 
signed in 2011. The Memorandum of Understanding (MOU) can be found at:  
https://ecology.wa.gov/DOE/files/6f/6f30de07-feb0-463a-958e-cf48df3a43bf.pdf. 
Under the MOU, Ecology is responsible to EPA for Clean Water Act compliance for AFOs 
and CAFOs. Ecology maintains authority under Ch. 90.48 RCW to take compliance 
actions on any livestock operations where human health or environmental damage has 
or may occur due to potential or actual discharges, for pasture or rangeland based 
operations, for manure spreading operations when it is determined the manure was not 
applied by a dairy, for non-dairy AFOs, CAFOs and permitted CAFOs, and ultimately for 
permitted dairies. Where compliance actions are against non-permitted dairies, Ecology 
recognizes WSDA as lead. When Ecology is involved in investigations and compliance 
actions against non-permitted dairies, they will discuss the compliance actions with WSDA to 
ensure that timely compliance actions are sufficient to protect human health and the 
environment. Ecology is responsible for the approval of best management practices used to 
show compliance with water quality standards. Ecology must provide available monitoring 
data and trend analysis for livestock-related pollutants to WSDA upon request. Ecology’s 
TMDL process must involve WSDA as a stakeholder if livestock issues are anticipated. 

The Ecology/WSDA MOU requires that both agencies provide the other all livestock-
related records that either may possess as necessary to fulfill state and federal 
requirements for livestock under the Clean Water Act (MOU ¶ C.2), and that the two 
agencies will coordinate in response to public disclosure requests for AFOs, CAFOs and 
dairies (MOU ¶ C.4). 

WSDA is responsible for implementing Ch. 90.64 RCW and is required to follow Ch. 
43.05 RCW. WSDA is responsible for inspections and may initiate compliance actions 
on permitted dairies, but must notify Ecology if there is a discharge to waters of the 
state and provide a Recommendation for Enforcement. WSDA is responsible for 
inspections, complaint response and warning letters for all non-dairy permitted CAFOs. 
Ecology is responsible for complaint response for non-dairy AFOs and CAFOs but WSDA 
may respond for initial complaint response if resources are available and may write warning 
letters. WSDA must coordinate, but seldom becomes involved with Ecology when 
compliance actions beyond warning letters are necessary for non-dairy AFOs and 
CAFOs or permitted CAFOs. WSDA must enter complaint inspections and warning 
letters on non-permitted AFOs and CAFOs into Ecology’s PARIS database. 

https://ecology.wa.gov/DOE/files/6f/6f30de07-feb0-463a-958e-cf48df3a43bf.pdf
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Natural Resources Conservation Service (NRCS) offers voluntary financial and technical 
assistance programs to eligible landowners and agricultural producers to help them 
manage natural resources in a sustainable manner. Those under contract with NRCS to 
participate in voluntary programs must adhere to relevant standards for funded projects. 
Current financial assistance programs in Washington State include: 

• Agricultural Management Assistance (AMA): helps agricultural producers use 
conservation to manage risk and solve natural resource issues through natural 
resources conservation. 

• Conservation Stewardship Program (CSP): helps agricultural producers maintain and 
improve their existing conservation systems and adopt additional conservation 
activities to address priority resources concerns. 

• Environmental Quality Incentives Program (EQIP): provides financial and technical 
assistance to agricultural producers in order to address natural resource 
concerns and deliver environmental benefits such as improved water and air 
quality, conserved ground and surface water, reduced soil erosion and sedimentation 
or improved or created wildlife habitat. 

Yakima County’s Role in Groundwater Quality Protection 

Yakima County’s role in groundwater quality protection is enabled by Washington’s 
Growth Management Act (GMA) and the State Environmental Policy Act (SEPA). 

Growth Management Act 
The GMA, primarily codified in Ch. 36.70A RCW, requires counties and cities planning 
under the act to adopt comprehensive plans and development regulations consistent with 
the GMA. The GMA establishes goals to guide the development and adoption of 
comprehensive plans and development regulations of those counties, like Yakima, that are 
required or choose to plan under RCW 36.70A.040. Relevant goals include: 

(5) Encourage economic development . . . that is consistent with adopted 
comprehensive plans, promote economic opportunity for all citizens of this state, 
especially for unemployed and for disadvantaged persons, promote the retention and 
expansion of existing businesses and recruitment of new businesses, recognize regional 
differences impacting economic development opportunities, and encourage growth in areas 
experiencing insufficient economic growth, all within the capacities of the state's natural 
resources, public services, and public facilities. 

(8) Maintain and enhance natural resource-based industries, including . . . agricultural . . . 
industries. Encourage the conservation of . . . productive agricultural lands, and discourage 
incompatible uses. 

(10) Protect the environment and enhance the state’s high quality of life, including air 
and water quality, and the availability of water. RCW 36.70A.020 
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The GMA requires that: 

Each comprehensive plan shall include a plan, scheme, or design for each of the 
following: A land use element designating the proposed general distribution 
and general location and extent of the uses of land, where appropriate, for 
agriculture, timber production, housing, commerce, industry, recreation, open 
spaces, general aviation airports, public utilities, public facilities, and other land 
uses. The land use element shall include population densities, building intensities, 
and estimates of future population growth. The land use element shall provide 
for protection of the quality and quantity of groundwater used for public water 
supplies.” (RCW 36.70A.070(1)) 

The GMA identifies both agriculture and groundwater quality as protectable resources. 
GMA recognizes the importance of rural lands and rural character to Washington's 
economy, its people, and its environment. Rural lands and rural-based economies 
enhance the economic desirability of the state, help to preserve traditional economic activities, 
and contribute to the state's overall quality of life (RCW 36.70A.011). The statute also 
recognizes that, in order to retain and enhance the job base in rural areas, rural counties 
must have flexibility to create opportunities for business development. Rural counties 
must have the flexibility to retain existing businesses and allow them to expand. Not all 
business developments in rural counties require an urban level of services. Many businesses 
in rural areas fit within the definition of rural character. 

When defining the county’s rural element, a county should foster land use patterns and 
develop a local vision of rural character that will: help preserve rural-based economies 
and traditional rural lifestyles; encourage the economic prosperity of rural residents; 
foster opportunities for small-scale, rural-based employment and self-employment; permit 
the operation of rural-based agricultural, commercial, recreational, and tourist businesses 
that are consistent with existing and planned land use patterns; be compatible with the use 
of the land by wildlife and for fish and wildlife habitat; foster the private stewardship of 
the land and preservation of open space; and enhance the rural sense of community and 
quality of life (RCW 36.70A.070(5)). 

RCW 36.70A.030 (15) defines “Rural character” as the: 

“Patterns of land use and development established by a county in the rural element of its 
comprehensive plan: 

(a) In which open space, the natural landscape, and vegetation predominate 
over the built environment; 
(b) That foster traditional rural lifestyles, rural-based economies, and 

opportunities to both live and work in rural areas; 
(c) That provide visual landscapes that are traditionally found in rural areas 

and communities; 
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(d) That are compatible with the use of the land by wildlife and for fish and 
wildlife habitat; 
(e) That reduce the inappropriate conversion of undeveloped land into 

sprawling, low-density development; 
(f) That generally do not require the extension of urban governmental 

services; and 
(g) That are consistent with the protection of natural surface water flows and 

groundwater and surface water recharge and discharge areas. 

“Rural development” means: development outside the urban growth area and outside 
agricultural, forest, and mineral resource lands designated pursuant to RCW 36.70A.170. 
Rural development can consist of a variety of uses and residential densities, including 
clustered residential development, at levels that are consistent with the preservation of 
rural character and the requirements of the rural element. Rural development does not refer 
to agriculture or forestry activities that may be conducted in rural areas (RCW 36.70A.030 
(16)). 

“Rural governmental services” include: those public services and public facilities 
historically and typically delivered at an intensity usually found in rural areas, and may 
include domestic water systems, fire and police protection services, transportation and 
public transit services, and other public utilities associated with rural development and 
normally not associated with urban areas” (RCW 36.70A.030 (17)). 

Yakima County enacted its Comprehensive Plan (Plan 2015) in 1997. On June 27, 2017, 
the Board of County Commissioners approved Ordinance 4-2017, adopting an updated 
Comprehensive Plan, Horizon 2040 (Yakima County 2017). In both plans, three separate 
chapters – 2) Natural Setting, 5) Land Use, and 9) Utilities – include goals and policies 
related to water quality. Horizon 2040’s goals and policies are implemented through various 
titles of Yakima County Code. Yakima County’s zoning code, YCC Title 193, applies to all 
of unincorporated Yakima County. Table 19.10.020-1 lists the zoning classifications 
applicable throughout the unincorporated areas. Table 19.14-1 lists which specific land uses 
are allowed within particular zoning districts. Each permitted use is subject to a particular 
level of review: Type 1 – permitted; Type 2 – administrative review; Type 3 – conditional; 
Type 4 – quasi-judicial review (YCC 19.30.030). 

Yakima County’s Agriculture (AG) Zoning District is by far the most prevalent use 
district in the Lower Yakima Valley, followed by the Remote/Extremely Limited 
Development Potential (R/ELDP) district on the ridges and along the Yakima River, Valley 
Rural (VR) on the Valley floor, and some Rural Transitional (RT) Zoning Districts near the 
cities and towns. The AG zone allows a broad array of agricultural uses under Type 1 
review, including: Animal Feeding Operations, land application of soil amendments or 
agricultural by-products at agronomic rates. CAFOs are allowed in the AG and R/ELDP 
zones under Type 2 review and by Type 3 hearing review in the VR. New or expanding 
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CAFOs, feedlots, and other agricultural uses may be subject to environmental review under 
the State Environmental Policy Act (SEPA) depending upon the size of the proposal and 
whether the project falls below SEPA’s flexible exemption thresholds. 

The Growth Management Act requires counties to designate critical areas (RCW 
36.70A.060(2), 170(d)). “Critical areas" include the following areas and ecosystems: (a) 
wetlands; (b) areas with a critical recharging effect on aquifers used for potable water; (c) 
fish and wildlife habitat conservation areas; (d) frequently flooded areas; and (e) geologically 
hazardous areas. "Fish and wildlife habitat conservation areas" do not include such artificial 
features or constructs as irrigation delivery systems, irrigation infrastructure, irrigation 
canals, or drainage ditches that lie within the boundaries of and are maintained by a port 
district or an irrigation district or company (RCW 36.70A.030(5). “Development 
regulations” may be established for critical areas so as to prohibit or refine permitted uses 
under existing zoning requirements (RCW 36.70A.172(1)). 

As amended by Yakima County Ordinance 13-2007, the Yakima County Code now 
addresses regulation of land use within critical areas in Ch. 16C. Application of that chapter 
to agricultural activities defined in YCC 16C.01.050(3)(a) is limited due to the provisions 
of RCW 36.70A 700-760 (YCC Title 19 became effective October 1, 2015, replacing YCC 
Titles 15 and 15A, pursuant to Yakima County Ordinance 7-2013). Regulation of agricultural 
activities on designated agricultural and rural lands is retained in Ch. 16A. Critical areas 
subject to the Shoreline Management Program are addressed in YCC Ch. 16D. 

RCW 36.70A.700 through .760 establish a “Voluntary Stewardship Program” (VSP) under 
which counties may choose to adopt a voluntary practices approach in lieu of protecting 
critical areas in areas used for agricultural activities through development regulations 
adopted under RCW 36.70A.060. Yakima County adopted the voluntary practices 
approach by ordinance. This approach involves the establishment of a “watershed group” to 
develop a “work plan to protect critical areas while maintaining the viability of agriculture in 
the watershed” (RCW 36.70A.720 (1)). 

The Growth Management Act requires local jurisdictions to designate and protect areas 
with a critical recharging effect on aquifers used for potable water, or areas where a 
drinking aquifer is vulnerable to contamination that would affect the potability of the 
water (RCW 36.70A and YCC 16C.09.01 (1)). 

A “critical aquifer recharge area” is an area “with a critical recharging effect on aquifers 
used for potable water, including areas where an aquifer that is a source of drinking 
water is vulnerable to contamination that would affect the potability of the water, or is 
susceptible to reduced recharge” (WAC 365-190-030 (3)). 

Regulations of the Washington Department of Commerce provide that: 

(2) The quality and quantity of groundwater in an aquifer is inextricably linked to its 
recharge area. Where aquifers and their recharge areas have been studied, affected 
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counties and cities should use this information as the basis for classifying and designating 
these areas. Where no specific studies have been done, counties and cities may use 
existing soil and surface geologic information to determine where recharge areas exist. 
To determine the threat to groundwater quality, existing land use activities and their 
potential to lead to contamination should be evaluated. 

(3) Counties and cities must classify recharge areas for aquifers according to the aquifer 
vulnerability. Vulnerability is the combined effect of hydrogeological susceptibility to 
contamination and the contamination loading potential. High vulnerability is indicated by 
land uses that contribute directly or indirectly to contamination that may degrade 
groundwater, and hydrogeologic conditions that facilitate degradation. Low vulnerability is 
indicated by land uses that do not contribute contaminants that will degrade 
groundwater, and by hydrogeologic conditions that do not facilitate degradation. 
Hydrological conditions may include those induced by limited recharge of an aquifer. 
Reduced aquifer recharge from effective impervious surfaces may result in higher 
concentrations of contaminants than would otherwise occur (WAC 365-190-100). 

Yakima County has prohibited certain uses in critical aquifer recharge areas (YCC. 
16C.09.07). Currently, those limitations include: 

(1) Landfills. Landfills, including hazardous or dangerous waste, municipal solid waste, 
special waste, wood waste and inert and demolition waste landfills; 

(2) Underground Injection Wells. Class I, III and IV wells and subclasses 5F01, 5D03, 
5F04, 5W09, 5W10, 5W11, 5W31, 5X13, 5X14, 5X15, 5W20, 5X28, and 5N24 of Class V 
wells; 

(3) Wood Treatment Facilities. Wood treatment facilities that allow any portion of the 
treatment process to occur over permeable surfaces (both natural and manmade); 

(4) Storage, Processing, or Disposal of Radioactive Substances. Facilities that store, 
process, or dispose of radioactive substances; 

(5) Mining. Hard rock; and sand and gravel mining, unless located within the mineral 
resource designation; and 

(6) Other Prohibited Uses or Activities: 

(a)Activities that would significantly reduce the recharge to aquifers currently or potentially 
used as a potable water source;  

(b)Activities that would significantly reduce the recharge to aquifers that are a source of 
significant base flow to a regulated stream. 
 

“Susceptible Groundwater Management Areas,” defined as “areas that have been designated 
as moderately or highly vulnerable or susceptible in an adopted groundwater 
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management program developed pursuant to Chapter 173-100,” are among those 
designated Critical Aquifer Recharge Areas (CARAs) (YCC 16C.09.02(3)). The Lower 
Yakima Valley Groundwater Management Area is currently developing such a program, 
but it has not yet been “adopted.” 

Unless the VSP work plan to protect critical areas contemplated by RCW 36.70A.720 (1) 
is first put in place, and adopted within the groundwater management program, those 
provisions of the Growth Management Act requiring establishment of development 
regulations within CARAs would not apply to agricultural activities within the CARA. 
Again, application of the critical areas aspects of the Growth Management Act to 
agricultural activities defined in YCC 16C.01.050(3)(a) is limited due to the provisions of 
RCW 36.70A 700-760. 

The county commission may also “create one or more aquifer protection areas for the 
purpose of funding the protection, preservation, and rehabilitation of subterranean water” 
(RCW 36.36.020). The creation of an aquifer protection area is subject to the vote of 
residents within a proposed area. Fees imposed within a designated CARA may be used to 
address: 

(1) The preparation of a comprehensive plan to protect, preserve, and rehabilitate 
subterranean water, including groundwater management programs adopted under 
Chapter 90.44 RCW. This plan may be prepared as a portion of a county sewerage and/or 
water general plan pursuant to RCW 36.94.030; 

(2) The construction of facilities for: (a) The removal of waterborne pollution; (b) water 
quality improvement; (c) sanitary sewage collection, disposal, and treatment; (d) storm 
water or surface water drainage collection, disposal, and treatment; and, (e) the construction of 
public water systems; 

(3) The proportionate reduction of special assessments imposed by a county, city, town, or 
special district in the aquifer protection area for any of the facilities described in 
subsection (2) of this section; 

(4) The costs of monitoring and inspecting on-site sewage disposal systems or 
community sewage disposal systems for compliance with applicable standards and rules, 
and for enforcing compliance with these applicable standards and rules in aquifer protection 
areas created after June 9, 1988; and, 

(5) The costs of: (a) Monitoring the quality and quantity of subterranean water and analyzing 
data that is collected; (b) ongoing implementation of the comprehensive plan developed 
under subsection (1) of this section; (c) enforcing compliance with standards and rules 
relating to the quality and quantity of subterranean waters; and (d) public education 
relating to protecting, preserving, and enhancing subterranean waters (RCW 36.36.040). 
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Yakima County’s Zoning Ordinance also implements a number of Horizon 2040’s 
policies intended to reduce the number of individual wells approved in the higher 
density zones. 

Washington State Environmental Policy Act 
Washington State’s Environmental Policy Act (SEPA), Chapter 43.21C RCW, requires 
state agencies and local governments to consider the environmental implications of 
potential actions. It is like the National Environmental Policy Act, enacted by Congress in 
1970. Using a checklist of environmental factors, governmental officials must consider 
the threshold question whether a potential action has “a probable significant, adverse 
environmental impact” (RCW 43.21C.031 (a)). If not, an environmental assessment or 
determination of non-significance may be published. If so, then an environmental impact 
statement is required. The environmental impact disclosure process imposed by these 
requirements is used by local governments exercising their police power in zoning, 
subdivision, or other permitting actions to identify factors militating toward denial of 
specific development proposals or conditions that may be attached to the approval of 
those proposals.  

When the Yakima County Planning Department receives an application for approval of a 
particular activity, it circulates a completed checklist of environmental factors to other 
governmental agencies with jurisdiction of the potential activities in order to solicit their 
expertise with respect to the anticipated action. Whenever those agencies suggest concerns, 
those concerns may be incorporated as a basis to deny or impose conditions upon approval of 
the proposed action. 

Yakima Health District 
The board of the Yakima County Health District consists of seven members, including three 
members of the Yakima County Board of County Commissioners and two elected officials 
of the cities and towns within Yakima County who are appointed by their legislative bodies 
and two citizens from within Yakima County with an interest in public health appointed by 
county commissioners (YCC 6.04.010). 

The Health District approves the acceptability of site conditions for installation and 
construction of onsite septic systems. WAC 246-272A-0015(5) requires that the Yakima 
Health District prepare a written plan to provide guidance to Yakima County regarding 
development and management activities for all onsite septic systems within the county. At a 
minimum, the plan should include a description of the Yakima Health District’s capacity to 
provide education and operation and maintenance information for all types of systems in use 
within the county; a description of how the local health officer will remind and encourage 
homeowners to complete the operation and maintenance inspection required by WAC 246-
272A-0270; and, a description of its capacity to adequately fund its onsite septic system plan. 
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The Yakima Health District inspects about 50 percent of newly constructed wells, seeking 
proper bentonite or other sealing, tags, etc. It determines the GPS coordinates of each 
inspected well and reports the same to the Ecology. 

WAC 246-272A-0015(9) authorizes the Health District to adopt its own rules for septic 
systems more stringent than rules adopted by the State DOH, provided that they are 
approved by DOH. 

Regulations Pertaining to Particular Sources 

Crops Supporting Livestock Operations 
WSDA’s regulations implementing the Dairy Nutrient Management Act, Ch. 16-611 WAC, 
require dairy producers to maintain records to demonstrate that applications of nutrients to 
crop land are within acceptable agronomic rates. Soil analysis should include annual 
postharvest soil nitrate nitrogen analysis; triennial soil analysis that includes organic matter; 
pH, ammonium nitrogen; phosphorus, potassium; and electrical conductivity. Nutrient 
analysis is required for all sources of organic and inorganic nutrients including, but not limited 
to, manure and commercial fertilizer supplied for crop uptake. Manure and other organic 
sources of nutrients must be analyzed annually for organic nitrogen, ammonia nitrogen, and 
phosphorus. WSDA conducts on-site inspections of dairies and reviews their records a 
minimum of every 18 months. Any significant operational change requires an updated dairy 
nutrient management plan. Dairies are subject to complaint inspections by WSDA, Ecology, 
and EPA at all times. There is no equivalent requirement for non-dairy agricultural producers. 

Nutrient application records should include field identification and year of application, crop 
grown in each field where the application occurred, crop nutrient needs based on expected 
crop yield, nutrient sources available from residual soil nitrogen including contributions from 
soil organic matter, previous legume crop, and previous organic nutrients applied, date of 
applications, method of application, nutrient sources, nutrient analysis, amount of nitrogen 
and phosphorus applied and available for each source, total amount of nitrogen and 
phosphorus applied to each field each year; and the weather conditions twenty-four hours 
prior to and at time of application (WAC 16-611-020 (2)). 

Tree Fruit and Vegetable Crops 
There are no groundwater-specific regulations specifically addressing production of tree fruit 
and vegetable crops 

Fertilizers 
Bulk commercial fertilizer distributors are required by RCW 15.54.275 to be licensed. They 
are also required by RCW 15.54.362 to report the number of net tons of fertilizer distributed 
within the state during six-month periods (January to June, July to December) (annual report 
permitted if less than 100 tons). 220,909 tons (200,406,000 kg) of commercial fertilizer was 
purchased in Washington State in 2011. As the statute does not require that the report be 
subdivided by county, region or groundwater management area, there is no specific 
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information with which to evaluate the amount of commercial fertilizer sold within the 
GWMA. “Bulk fertilizer" is commercial fertilizer distributed in a nonpackage form such as 
tote bags, tanks, trailers, spreader trucks, and railcars. Fertilizers are required to meet the 
nutrient value guaranteed by the fertilizer manufacturer. There is no requirement that 
agricultural producers be licensed to apply commercial or any other fertilizer. Unmanipulated 
animal and vegetable manures, organic waste-derived materials and biosolids are not 
commercial fertilizer (WAC 16-200-701). 

Regulations pertaining to “chemigation” (Ch. 16-202 WAC) do not pertain to “fertigation,” 
the application of commercial fertilizer through irrigation water delivery systems. 
“Chemigation" is the application of any substance a pesticide, plant or crop protectant, or 
system maintenance compound applied with irrigation water (WAC 16-202-1002 (17)). All 
pesticide laws apply to chemigation. Pesticides cannot be applied with an open surface, 
gravity irrigation system unless allowed by the product label. 

The Director of the Department of Agriculture may adopt regulations for the appropriate 
use and disposal of commercial fertilizers for the protection of groundwater (RCW 
15.54.800). Although “deep percolation” (“the movement of water downward through the 
soil profile below a plant's effective rooting zone”) is defined by WSDA regulations, WAC 
16-202-1002 (23), the regulations do not specifically prohibit deep percolation. 

There are no federal, state, or local regulations specifically pertaining to the application 
of nitrogen-based fertilizer to agricultural crops, so long as they are applied at an 
agronomic rate so long as it does not pollute groundwaters below the root zone (WAC 
173-200 100-(3)). Manure applied as fertilizer is a “nutrient” under Washington State’s Dairy 
Nutrient Management Act (Ch. 90.64 RCW) “‘Nutrient’ means any organic waste produced 
by dairy cows or a dairy farm operation” (RCW 90.64.010 (11)). The 2017 CAFO general 
permit specifically requires that application of nitrogen-based fertilizers not pollute the 
groundwater. 

Livestock Operations 
Washington’s Dairy Nutrient Management Act (DNMA) (Ch. 90.64 RCW) authorizes 
WSDA to “determine if a dairy-related water quality problem requires immediate corrective 
action under the Washington state water pollution control laws, chapter 90.48 RCW, or the 
Washington state water quality standards adopted under chapter 90.48 RCW” (RCW 
90.64.050 (1)(d)). Dairies that are licensed to sell Grade A milk and who generate large 
quantities of animal waste that can pollute surface water and ground water must have an 
“approved” Nutrient Management Plan (NMP) on site within six months of licensing. 
NMP’s must be implemented within two years after licensing (RCW 90.64.026 (7)). The 
purpose of such plan is to prevent the discharge of livestock nutrients to surface and ground 
waters of the state. 

The DNMA authorizes local conservation districts to “provide technical assistance to 
producers in developing and implementing a dairy nutrient management plan;” and to 
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“review, approve, and certify dairy nutrient management plans that meet the minimum 
standards” (RCW 90.64.070 (1)(d),(e)). An employee of the South Yakima Conservation 
District often writes the NMP. “Approved” means the local conservation district has 
determined that the facility’s plan to manage nutrients meets all the elements identified on a 
checklist established by the Washington Conservation Commission. “Certified” means the 
local conservation district has determined all plan elements are in place and implemented as 
described in the plan. To be certified, both the dairy operator and an authorized 
representative of the local conservation district must sign the plan. Dairies whose NPDES 
permits require dairy nutrient management plans need not be otherwise “certified.” “Farm 
Plans,” developed and approved by local conservation districts for farmers, must include 
“livestock nutrient management measures” (RCW 89.08.560). Local conservation districts 
also provide dairies with technical assistance and planning services with which to implement 
nutrient management plans. 

Local Conservation Districts are authorized to provide dairies and other farms with 
technical assistance and planning services (RCW 89.08.560) and are required to approve 
and certify all NMPs. “Farm Plans” developed by conservation districts for farmers must 
include “livestock nutrient management measures” (RCW 89.08.560). The South Yakima 
Conservation District often writes the NMPs for dairy farms and later certifies them. 

The primary goal of an NMP is to protect water quality from nutrient discharges. The 
required elements of an NMP specified by the State Conservation Commission include 
the collection, storage, transfer and application of manure, waste feed and litter, and any 
potentially contaminated runoff at the site. Plans should focus on management of nitrogen, 
and phosphorus as well as preventing bacteria and other pollutants, such as sediment, from 
reaching surface or ground water. Excess nutrients must be exported off site. 

The elements of a dairy nutrient management plan may include methods and technologies of 
the nature prescribed by the Natural Resources Conservation Service, a department of the 
U.S. Department of Agriculture (RCW 90.64.026(3)). 

Nutrient management plans are required to be maintained on the farm for review by WSDA 
inspectors. The DNMA requires that all dairies be inspected for implementation of their 
nutrient management plans and to ensure protection of waters of the state. Most dairies keep 
their NMP and associated sampling data on location. 

WSDA’s regulations implementing the DNMA are published at chapter 16-611 WAC. WAC 
16-611-010 defines “agronomic rate” as “the application of nutrients to supply crop or plant 
nutrient needs to achieve realistic yields and minimize the movements of nutrients to surface 
and ground waters.” The same section defines “Nutrient” as “any product or combination 
of products used to supply crops with plant nutrients including, but not limited to, manure 
or commercial fertilizer.” The phrase "transfer of manure" is defined as “the transfer of 
manure, litter or process wastewater to other persons when the receiving facility is in direct 
control of application acreage, rate or time, and transfer rate and time.  
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Producers must maintain records to demonstrate that applications of nutrients to crop land 
are within acceptable agronomic rates. Those records should demonstrate that applications 
of nutrients to the land were within acceptable agronomic rates. Soil analysis should include 
annual postharvest soil nitrate nitrogen analysis; triennial soil analysis that includes organic 
matter; pH, ammonium nitrogen; phosphorus, potassium; and electrical conductivity. 
Nutrient analysis is required for all sources of organic and inorganic nutrients including, but 
not limited to, manure and commercial fertilizer supplied for crop uptake. Manure and other 
organic sources of nutrients must be analyzed annually for organic nitrogen, ammonia 
nitrogen, and phosphorus. 

The Dairy Nutrient Management Act requires that manure application and transfer records, 
including imports or exports, be maintained by dairies that transfer ownership of manure to 
others. Nutrient application records should include field identification and year of 
application, crop grown in each field where the application occurred, crop nutrient needs 
based on expected crop yield, nutrient sources available from residual soil nitrogen including 
contributions from soil organic matter, previous legume crop, and previous organic nutrients 
applied, date of applications, method of application, nutrient sources, nutrient analysis, 
amount of nitrogen and phosphorus applied and available for each source, total amount of 
nitrogen and phosphorus applied to each field each year; and the weather conditions twenty-
four hours prior to and at time of application. Manure transfer records, including imports or 
exports should include date of manure transfer, amount of nutrients transferred, the name of 
the person supplying and receiving the nutrients, and a nutrient analysis of manure 
transferred. Irrigation water management records should include field identification and the 
total amount of irrigation water applied to each field each year. 

The elements of an NMP must include methods and technologies of the nature prescribed 
by the Natural Resources Conservation Service (NRCS), a department of the U.S. 
Department of Agriculture RCW 90.64.026(3)). NRCS provides technical assistance to 
farmers and other private landowners and managers. NRCS has six mission goals: 1) high 
quality productive soils, 2) clean and abundant water, 3) healthy plant and animal 
communities, 4) clean air, 5) an adequate energy supply, and 6) working farms and 
ranchlands. 

NRCS helps landowners develop conservation plans and provides advice on the design, 
layout, construction, management, operation, maintenance, and evaluation of 
recommended, voluntary conservation practices. NRCS activities include farmland 
protection, upstream flood prevention, emergency watershed protection, urban 
conservation, and local community projects designed to improve social, economic, and 
environmental conditions. NRCS conducts soil surveys, conservation needs assessments, 
and the National Resources Inventory to provide a basis for resource conservation planning 
activities. 
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NRCS conservation practice standards contain information on why and where the practice is 
applied, and sets forth the minimum quality criteria that must be met during the use of 
that practice. State conservation practice standards are available through the Field Office 
Technical Guide (FOTG). NRCS believes that nutrient management for the protection of 
groundwater, although different on each farm, is best accomplished through best 
management practices beginning with those stated in Standards 590, 449 and 313. 

Ch. 90.64 RCW does not require that the best management practices recommended by 
the NRCS be followed, but allows the use of “alternative methods and standards and 
specifications” of the NRCS (RCW 90.64.016 (3)). Nutrient Management Plans are 
required to be maintained on the farm for review by inspectors. The DNMA requires that 
all dairies be inspected for implementation of their Nutrient Management Plans and to 
ensure protection of waters of the state. Most dairies keep their NMP and associated 
sampling data on location. 

The DNMA does not authorize the WSDA to compel nutrient management consistent with 
NMPs. Representatives of the WSDA state that most “enforcement” is accomplished 
through the “soft enforcement” efforts that the Department accomplishes through its 
administrative activities (visitation and advice) under its Dairy Nutrient Management 
Program (Prest). 

Although “farm plans” are not subject to disclosure under Washington’s public records law, 
(RCW 42.56.270 (17)), plans, records, and reports obtained by state and local agencies 
from dairies, animal feeding operations, and concentrated animal feeding operations not 
required to apply for a NPDES permit are disclosable under Washington’s public 
records law (Ch. 42.56 RCW), but only in ranges that provide meaningful information to 
the public while ensuring confidentiality of business information regarding: (1) number of 
animals; (2) volume of livestock nutrients generated; (3) number of acres covered by the plan 
or used for land application of livestock nutrients; (4) livestock nutrients transferred to other 
persons; and (5) crop yields. The ranges of the information required to be disclosed by the 
public disclosure law (Ch. 42.56 RCW) are set forth in the WSDA’s rules implementing that law 
and Ch. 90.64 RCW, WAC 16-06-210 (29). 

The WSDA’s mission under the DNMA is to “protect water quality from livestock 
nutrient discharges” and to “help maintain a healthy agricultural business climate.” The 
WSDA encourages compliance by providing technical assistance as a first step as required by 
RCW 43.05, but when that is not successful the WSDA has authority under both RCW 90.64 
and RCW 90.48 and has informal (warning letters and notices of correction) and formal 
(civil penalties and orders) enforcement tools available. 

In 2013 – 2014, WSDA issued 17 notices of correction, one order, and 11 notices of 
penalty for discharges of pollutants to surface waters, statewide, as well as 122 warning 
letters and 27 notices of correction for potential to pollute (including failures in record 
keeping). WSDA usually begins with informal enforcement, using warning letters and 
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notices of correction, then proceeding to formal enforcement through civil penalty or 
administrative order. Most penalties include a settlement process including reduction in 
penalty, requirements to adopt specific management practices, to abstain from discharge 
and collection of entire penalty in the event of non-performance. 

Concentrated Animal Feeding Operations 
The Clean Water Act’s regulations (40 CFR, Part 122) define dairies with 700 or more 
animals and feedlots with 1,000 or more animals as Large Concentrated Animal Feeding 
Operations (CAFO). Large CAFOs are defined as point sources of water pollution if they 
can or do discharge to surface waters, becoming subject to the National Pollutant Discharge 
Elimination System (NPDES) requirement for permit. However, unlike other point sources 
that have continuous or regular discharges to surface waters, CAFOs are not considered to 
automatically have a surface water discharge. Consequently, they may be required to obtain 
an NPDES CAFO permit only if they have a discharge or potential to discharge. The 
Ecology administers the CAFO permit, decides when a facility is required to apply for a 
permit and is responsible for enforcing the permit.  

The Washington Department of Ecology issued two CAFO permits under its general 
permitting authority (Chapter 173-226 WAC) in January 2017 (effective March 3, 2017) 
(Ecology 2017). (A National Pollutant Discharge Elimination System and State Waste 
Discharge General Permit for Concentrated Animal Feeding Operations (combined permit) 
and a State Waste Discharge General Permit (state only)). The state and combined permits 
regulate the discharge of pollutants such as manure, litter, or process wastewater from 
CAFOs into waters of the state. 

The permits conditionally authorize the permittees to discharge, but only in a manner that 
does not cause or contribute to a violation of water quality standards. The permittees are 
prohibited from discharging manure, litter, feed, process wastewater, other organic by-
products, or water that has come into contact with manure, litter, feed process wastewater, 
or other organic by-products, to surface waters of the state from the production area with a 
few exceptions. 

The permittees must implement measures to address the pollution prevention performance 
objectives listed in special conditions of the permit. Livestock may not be allowed to come 
into contact with surface waters or conduits to surface waters. Each calendar year, the 
permittees must develop a field-specific nutrient budget for each land application field they 
will control to which they plan to apply manure, litter, process wastewater, or other organic 
by-products (Ecology 2017). 

The permittees must have all sources of manure, litter, process wastewater, and other 
organic by-products sampled and analyzed prior to land application and at least twice more, 
spaced evenly throughout the land application season, to account for seasonal variation in 
nutrient concentration (e.g., dilution due to rainfall or concentration from evaporation) 
(Ecology 2017). 
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The permittees must land apply manure, litter, process wastewater, or other organic 
byproducts in accordance with their yearly field nutrient budgets and at the appropriate rates 
and times to comply with permit conditions. If the permittees generate more manure, litter, 
process wastewater, or other organic by-products than the land application fields available to 
the permittees can appropriately utilize according to their yearly field nutrient budgets, the 
permittees must find other avenues of appropriately utilizing the excess manure, litter, 
process wastewater, or other organic by-products (e.g., export, composting) (Ecology 2017). 

Lands to which manure, litter, process wastewater, and other organic byproducts have been 
applied must be sampled in spring and fall. The permittees must manage the application 
irrigation water so that the amount of water applied from precipitation and irrigation does 
not exceed the water holding capacity in the top two feet of soil, thereby preventing the 
downward movement of nitrate. 

The permittees must use field discharge management practices on their land-application 
fields to limit discharge of manure, litter, process wastewater, and other organic by-products 
to down-gradient surface waters or to conduits to surface or ground water.  

The permittees are permitted to “export” manure, i.e., to relinquish control of how the 
manure is used. When exporting manure, the permittees must provide the most recent 
manure, litter, process wastewater, or other organic by-product nutrient analysis to the 
recipient as part of export. The permittees must keep records of its manure exports.  

Waste Storage Facilities (Lagoons) 
Under the 2017 CAFO permit, the permittee must have adequate storage space for the 
manure, litter, process wastewater, feed, and any other sources of pollutants on site during 
the storage period for the area where the CAFO is located. Lagoons and other liquid storage 
structures built, expanded, or having major refurbishment e.g., complete emptying and re-
compaction to restore the earthen liner done after the issuance of this permit must achieve a 
permeability of 1x10-6 cm/s without consideration for manure sealing and there must be a 
minimum of two feet of vertical separation between the bottom of the lagoon (measured 
from the outside of the earthen liner) and the water table, including seasonal high water 
table. Lagoons must be inspected, maintained as to structure and volume, and permanently 
decommissioned when closed. Existing lagoons are required to be assessed. 

Pens and Composting Areas 
Management practices are advisable on the site of CAFO pens, such as maintaining an intact 
layer between the cattle and the underlying ground to inhibit leaching through the surface of 
the pen, changes in precipitation and evapotranspiration from season to season, and animal 
density rates. Particulate matter practices require that the pens maintain a certain percentage 
of moisture to reduce dust emissions. 

Water Applications 
There are no federal, state or local regulations specifically pertaining to the application 
of irrigation water to agricultural crops. State water law generally precludes wasting 
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water (RCW 90.03.005). Water may only be used for “beneficial use,” the opposite of 
which is “waste.” 

Residential Onsite Sewage Systems (ROSS) 
“Septage” is “the mixture of solid wastes, scum, sludge and liquids pumped from within 
septic tanks, pump chambers, holding tanks and other OSS components” (WAC 246-271A-
0010). The total nitrogen content of septage generated in the GWMA varies under individual 
circumstances. An area-wide average is not available. 

WAC 246-272A-0270 provides that the owner of an OSS is responsible for its operation, 
monitoring, maintaining, repairing, altering or expanding an OSS. The owner must also 
assure that an evaluation of a simple gravity septic system’s components happens at least 
once every three years and that an evaluation of all other systems occurs every year. The 
solids and scum must be pumped from the septic system by an approved pumper 
generally every three to five years or whenever necessary (EPA 2002). The septic system 
must not be covered by structures or impervious material. Surface drainage must be 
trained away from the septic system. The soil above the drain field should not be 
compacted by vehicles or livestock. It is advisable to inform prospective buyers about 
the septic system. Most septic systems are now pumped prior to transfer of title to the 
property. 

The location, design, installation, operation, maintenance, and monitoring of OSS is 
regulated by Chapter 246-272A WAC. The chapter is intended to coordinate with other 
statutes and rules for the design of OSS under Chapter 18.210 RCW and Chapter 196-
33 WAC.  

A local board of health must apply to the state DOH to approve local regulations. They 
must be at least as stringent as the regulations of the state department WAC 246-272A-
0015 (9), (10). Yakima County does not have additional regulations. 

Permitting for septic systems is done by the Yakima Health District. That agency is also 
authorized by WAC 246-272A-0015 (5) to “develop a written plan that will provide guidance 
to the local jurisdiction regarding development and management activities for all OSS within 
the jurisdiction.” The elements of the plan are listed in the WAC. 

The amount of land necessary for the installation of an onsite sewage (septic) tank varies 
depending upon soil type. Table X in WAC 246-272A-0320 establishes the minimums. 
Table V in WAC 246-272A-0220 describes the soil types. A site is required to meet certain 
ground absorption parameters, pass a percolation test, in order to qualify for a permit to 
install a septic system. If the ground does not have a certain absorption rate, it does not 
qualify for a septic system. 
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TABLE 1 – (WAC 246-272A-0320) MINIMUM LAND AREA REQUIREMENT SINGLE FAMILY 
RESIDENCE OR UNIT VOLUME OF SEWAGE 

Type of 
Water Supply 

Soil Type (defined by WAC 246-272A-0220) 
1 2 3 4 5 6 

Public 0.5 acre 12,500 
sq. ft. 

15,000 
sq. ft. 

18,000 
sq. ft. 

20,000 
sq. ft. 

22,000 
sq. ft. 2.5 acres 

Individual, on 
each lot 

1.0 acre 1 acre 1 acre 1 acre 2 acres 2 acres 
2.5 acres 

TABLE 2 – (WAC 246-272A-220) 

 

The minimum liquid volume for a septic tank serving a single-family residence containing 
three or fewer bedrooms is 900 gallons. A septic tank serving a single-family residence 
containing four bedrooms may be 1,000 gallons. Each bedroom after that requires an 
additional 250 gallons of septic capacity. The actual size of each ROSS within the GWMA is 
unknown.  

The local health officer may require the owner of a failing OSS located within 200 feet of a 
public sewer service to hook up to that system WAC 246-272A-0025. Design 
specifications for OSS tanks are located at WAC 246-272C. 

Soil Type Soil Textural Classifications 

1 Gravelly and very gravelly coarse sands, all extremely gravelly soils 
excluding soil types 5 and 6, all soil types with greater than or equal to 90 
percent rock fragments. 

2  Coarse sands. 
3 Medium sands, loamy coarse sands, loamy medium sands. 

4 Fine sands, loamy fine sands, sandy loams, loams. 

5 Very fine sands, loamy very fine sands; or silt loams, sandy clay loams, clay 
loams and silty clay loams with a moderate or strong structure (excluding 
platy structure). 

6 Other silt loams, sandy clay loams, clay loams, silty clay loams. 

7 
Unsuitable for treatment or 
dispersal 

Sandy clay, clay, silty clay, strongly cemented or firm soils, soil with a 
moderate or strong platy structure, any soil with a massive structure, any 
soil with appreciable amounts of expanding clays. 
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Large Onsite Sewer Systems (LOSS) 
Regulations for large on-site sewage (septic) systems (LOSS) are found at WAC 264-
272B. LOSS are inventoried with the Department of Ecology as UIC wells (WAC 173-
218-040) under a memorandum agreement between Ecology and DOH. 

Biosolids  
Ecology’s biosolid program is coordinated with health districts. Land application of biosolids 
requires pre-approval of application rates that are based upon agronomic crop 
requirements. Permittees receive coverage under a statewide general permit. Permit coverage 
is mandated for those who produce and/or land apply biosolids. Ecology’s regulatory 
program incorporates site specific approvals with specific testing and analysis procedures, 
development of land application plans that prescribe specific practices and prohibitions, 
and a review and approval process for land application of the wastewater solids. Land 
application may only occur on permitted sites with pre-established buffers and setbacks. 

Residential Lawn Fertilizers 
There are no known laws or regulations regarding homeowner maintenance of 
residential lawns. There are also no known laws or regulations regarding municipal 
maintenance of parks or grounds. 

Hobby Farms 
There are no known laws or regulations regarding maintenance of animals or 
herbaceous material on hobby farms. 

Underground Injection Wells 
Part C of the federal Safe Drinking Water Act (SDWA), 42 U.S.C. §300h-3, regulates 
underground injection wells (UIC). Washington’s UIC program is administered by the 
Department of Ecology. Its UIC regulations are found at WAC 173-218. The program is 
approved by the EPA pursuant to SDWA §1422, 40 CFR 147.2400. The program 
regulates the injection of fluids underground for storage, enhanced recovery, in the 
context of Class II, and disposal to prevent the contamination of underground sources of 
drinking water. Injection activities may be authorized by rule or permit. The regulations 
establish a non-endangerment standard designed to ensure that injected fluids do not 
cause or contribute to the movement of a contaminant into an underground source of 
drinking water if the presence of that contaminant may cause or contribute to the 
exceedance of a drinking water standard (“MCL”) or otherwise adversely affect the 
health of persons (40 CFR 144.12, WAC 173-18-080). 

Abandoned Wells 
An “abandoned well” is one “that is unmaintained or is in such disrepair that it is unusable 
or is a risk to public health and welfare” (RCW 18.104.020 (1)). 

Wells no longer in use are required by law to be “decommissioned” (RCW 18.104.020 (3)). 
WAC 173-160-381 describes the processes that must be used to decommission wells. A 
permit must be obtained before decommissioning may occur (RCW 18.104.030). 
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Appendix C – The Nitrogen Cycle 
 

Nitrogen is a dynamic element. It exists in many forms, and undergoes many complex 
transformations in the environment. The aggregate of these transformations is known as the 
nitrogen cycle (Figure C-1). The nitrogen cycle is a series of biological processes that are 
influenced by climatic conditions, the physical and chemical properties of soils, and 
management of the land.  

 

Figure C-1. Nitrogen Cycle (University of Western Australia, 2013). 

 

Plants require nitrogen to grow. Nitrogen can be supplied to plants through the application 
of commercial fertilizer, animal manure or other organic wastes.  The amount and type of 
nitrogen supplied is dependent on the source.  The nitrogen forms that are immediately 
available for a plant to use are ammonium and nitrate.  Commercial fertilizers typically 
contain these two forms.  Manure is primarily comprised of organic nitrogen and 
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ammonium. Organic nitrogen must first be converted to an inorganic form (either 
ammonium or nitrate) before it can be taken up through roots and used by plants. When 
plants die, the organic matter becomes part of the soil, it is converted by bacteria, used by 
plants, and then reverts back to organic matter.  

Nitrogen Forms 

Table C-1 describes the different forms of nitrogen. 

Table C-1. Nitrogen Forms. 

Nitrogen 
Form 

Chemical 
Formula 

Description 

Nitrogen gas 
Nitrous 
Oxide 

N2 

N2O 

The atmosphere contains 78 percent nitrogen gas. Nitrogen gas must 
be transformed into usable forms before it is available for plant 
uptake. 

Organic 
Nitrogen 

Various 
forms 

Organic nitrogen is the dominant form of nitrogen in manure. 
Organic nitrogen originates in living material; it is present in animal 
and human wastes and decomposing plant material. Organic nitrogen 
is not usable by plants directly; it must first be converted to an 
inorganic form (ammonium, nitrate). 

Ammonia NH3 

Ammonia can be present in either a liquid or gas state. Ammonia can 
escape from the surface of the soil under certain conditions. 
Anhydrous ammonia is the basic nitrogen form found in commercial 
fertilizers. 

Ammonium NH4
+ 

Ammonium is an inorganic form of nitrogen and is available for plant 
uptake. Attenuation in soils occurs through cation exchange 
complexes.  

Nitrite NO2
- 

Nitrite is an intermediate product in the conversion of ammonium to 
nitrate (nitrification). It is usually present in low quantities but is toxic 
to plants. 

Nitrate NO3
- 

Nitrate is an inorganic form of nitrogen and is available for plant 
uptake. Nitrate is very soluble in water and highly mobile.  

(Killpack and Buchholz, 1993) 
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Nitrogen Transformation Processes 

Table C-2 describes the transformations that convert nitrogen into its different forms. 
(Killpack and Buchholz, 1993) 

Table C-2. Nitrogen Transformation Processes. 

Nitrogen Process Forms Description 

Nitrogen Fixation 
N2 => NH 4 
+

 

Nitrogen fixation is the process that allows plants to convert 
nitrogen gas from the atmosphere into a form usable for 
growth. Industrial fixation is the manmade process of creating 
fertilizers.  

Mineralization 
(Ammonification) 

Organic 
nitrogen => 
NH 4 

+ 

Mineralization is the conversion of organic nitrogen to 
ammonium. Bacteria are necessary in this process. 
Mineralization increases as microbial activity increases, which 
is directly related to soil temperature and water content. 

Immobilization  

Immobilization occurs when nitrate or ammonium present in 
the soil is used by bacteria to build proteins. These actively 
growing bacteria immobilize some soil N and break down soil 
organic matter to release N during the growing season. There 
is often a net gain of N during the growing season, because 
the additional N in the residue will be the net gain after 
immobilization-mineralization processes.  

Nitrification 
NH 4 

+ => 
NO2

- NO2
- 

=> NO 3 
- 

Nitrification is the conversion of ammonium to nitrite, and 
nitrite to nitrate. Nitrification is a biological process which 
increases rapidly in warm, wet aerobic conditions. Nitrification 
slows when soil temperatures decrease below 50°F. 

Denitrification 
NO 3 

- => N 
gas 

Denitrification is the conversion of nitrate to atmospheric 
forms of nitrogen. Denitrification is a bacterial process and 
occurs in anaerobic zones typically created by saturated soils 
and the presence of organic matter. Denitrifying bacteria use 
nitrate instead of oxygen in their metabolic process.  

Volatilization 
NH 3 => N 
gas. 

Volatilization is the loss of gaseous ammonia to the 
atmosphere. Volatilization can occur from manure and 
fertilizer products containing urea. Ammonia is an 
intermediate form of nitrogen during the process in which 
urea is transformed to ammonium. 

(O’Leary et al., 2002; University of Western Australia, 2013) 
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Processes that Affect Nitrogen Fate and Transport 

Table C-3 summarizes the physical, chemical, and biological processes that result in gains 
and losses of nitrogen, which occur as part of the nitrogen cycle. These processes directly 
affect the fate and transport of nitrogen in the environment. 

When nitrogen inputs to the soil system exceed outputs (crop needs), there is a possibility 
that excessive amounts of nitrate may leach to groundwater or runoff to surface water. 
Minimizing impacts to groundwater quality can be achieved through sound management 
practices. Understanding the characteristics of nitrogen in the environment can help 
efficiently manage nitrogen in land treatment systems. 

Table C-3. Processes and conditions that affect nitrogen fate and transport 

Nitrogen 
Process 

Result Description 

Attenuation 
Retained in 
soil 

The effect of all processes that reduce contaminant concentrations. 
Ammonium is a positively charged ion which allows it to be 
immobilized by binding to negatively charged soil and soil organic 
matter. Ammonium does not move downward in soils unless all the 
cation exchange sites are saturated.  

Leaching 
Loss to 
groundwater 

Leaching is a physical process in which nitrate moves with soil water. 
Nitrate is a negatively charged ion and is not attenuated by negatively 
charged soils particles. Nitrate is water soluble and, once it migrates 
below the root zone, may leach to groundwater. 

Run-off 
Loss to 
surface 
water 

Runoff to surface water occurs when fields are frozen or saturated and 
nitrogen cannot infiltrate into the soil pores. Water ponds and moves 
downhill towards drains, ditches, or surface water. 

Consumption Loss 
Consumption of nitrogen by plants and other organisms occurs while 
nitrogen is retained in the root zone. 

Decomposition Loss 
Any portion of a plant that is left after harvest, including roots and 
nodules, supplies N to the soil system. When the plant material 
decomposes, N is released. 

Precipitation Gain Small amounts of N are added to the soil from precipitation. 

Addition of 
Fertilizers or 
Manure 

Gain of N 
to soil 

Direct additions of manure, wastewater, or commercial fertilizers to 
crops. 

Crop Removal Loss 
Crop removal during harvest accounts for the majority of the N that 
leaves the soil system.  

Soil Organic 
Matter 

Gain of 
nitrate.  
Loss of 
organic 
nitrogen 

Decomposition of organic matter proceeds at a slow rate and releases 
approximately 20 lb N/acre/year for each percent of organic matter.  

(O’Leary et al., 2002; University of Western Australia, 2013)  
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Appendix D – Physical Basin Characteristics 
 

The following appendix is a more detailed description of the physical basin characteristics of 
the Lower Yakima Valley.   
Physical Basin Characteristics 

The Yakima River Basin is located in south-central Washington. This area includes three 
Washington State Water Resource Inventory Areas (WRIA 37, 38, and 39), part of the 
Yakama Nation lands, three ecoregions (Cascades, Eastern Cascades, and Columbia Basin), 
and crosses four counties: Klickitat, Kittitas, Yakima, and Benton (USGS 2006a). Almost all 
of Yakima County and more than 80 percent of Kittitas County lie within the basin. About 
50 percent of Benton County is in the basin. Less than 1 percent of the basin lies in Klickitat 
County, principally in an unpopulated upland area.  

Within the Yakima Basin there are six structural sedimentary basins. The delineated 
sedimentary basins are (from north to south) the Roslyn, Kittitas, Selah-Wenas, Yakima 
(Ahtanum-Moxee), Toppenish, and Benton Sedimentary Basins. The GWMA includes only 
parts of the Toppenish and Benton Sedimentary Basins. 

The Toppenish Sedimentary Basin is fully contained within Yakima County. It is bordered 
by Ahtanum Ridge to the north, Toppenish Ridge to the south, and the Benton Sedimentary 
Basin to the east. It is bisected by the Wapato Syncline.  Only the southeastern corner of the 
Toppenish Sedimentary Basin, northeast of the Yakima River, is included in the GWMA 
boundaries. 

The Benton Sedimentary Basin is bordered on the south by the Horse Heaven Hills. The 
northeast boundary generally follows the northern flank of the Cold Creek Syncline. The 
western boundary abuts the eastern boundary of the Toppenish Sedimentary Basin and a 
small section of the Yakima Sedimentary Basin. Only the western portion (approximately a 
third) of the Benton Sedimentary Basin is within the GWMA boundaries. 

Geology 

The primary geologic features discussed include the stratigraphic units of the Columbia 
River Basalt Group, the Ellensburg Formation, and the Lower Yakima Valley Fill. The 
structural feature known as the Yakima Fold Belt is described as well. 

Columbia River Basalt Group 
The Columbia River Basalt Group (CRBG) is a thick sequence of Miocene eruptive basalts 
estimated to be several thousand feet thick and interbedded with a few minor sedimentary 
strata. It overlays the basalt bedrock unit of the Yakima region. The CRBG covers an area of 
more than 59,000 square miles (Beeson and Tolan 1990) and spans parts of Washington, 
Oregon, and Idaho. It is subdivided into three primary formations: the Saddle Mountains 
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Basalt, the Wanapum Basalt, and the Grande Ronde Basalt (USGS 2009a; GSI 2009a, 2011). 
The Saddle Mountains Basalt is often exposed at the surface, with thicknesses ranging from 
180 to 800 feet and averaging more than 500 feet in the Yakima Basin. The Wanapum Basalt 
can be over 800 feet thick. The Grande Ronde Basalt underlies the Wanapum Basalt. These 
formations are further subdivided into several dozen members and hundreds of flows.  

The Saddle Mountains Basalt is often visible at the bounding upland ridges of the Toppenish 
Basin such as the Rattlesnake Mountains, Ahtanum Ridge, Toppenish Ridge, and the Horse 
Heaven Hills.  It is made up of several flows, including the Umatilla Member, the Wilbur 
Creek Member, the Asotin Member (13 million years ago), the Weissenfels Ridge Member, 
the Esquatzel Member, the Elephant Mountain Member (10.5 million years ago), the Bujford 
Member, the Ice Harbor Member (8.5 million years ago), and the Lower Monumental 
Member (6 million years ago). The underlying Wanapum Unit averages 600 feet thick. These 
units are separated by the Mabton Interbed, with an average thickness of 70 feet (USGS 
2009a). 

Basalt is a dense rock, having a fine texture precluding identification of crystals without 
magnification. Basalt is resistant to erosion and weathering and is a notable cliff-forming 
rock. Fresh, unweathered surfaces are black or dark gray; weathered surfaces range in color 
from gray to reddish brown. Basalt consists principally of small crystals of calcic labradorite, 
pyroxene, and olivine in a dense matrix of sodic labradorite, augite, and volcanic glass. 
Magnetite and apatite are common accessory minerals. Calcite, siderite, zeolites, opal, and 
chalcedony are common in veins and vesicles in the basalt (USGS 1962). 

At the end of the Miocene Epoch, approximately 5.3 million years ago, an extended plain of 
basaltic lava covered most of eastern Washington (USGS 1962, 2009a). The basaltic lava 
flows were extruded from fissures located in the eastern part of the Columbia Plateau 
(USGS 1962), most likely near Hells Canyon, Oregon; these extrusions probably continued 
intermittently into the Pliocene Epoch (5.3–2.6 million years ago), covering sedimentary 
deposits, forming new basins of deposition, and changing stream courses (USGS 1962). This 
sequence of volcanic flows resulted in the Columbia Basin Basalt Group, now underlying 
southeastern Washington and extending into Oregon and Idaho (USGS 1962). The 
individual flows range in thickness from a few feet to more than 100 feet. The total basalt 
thickness in the central part of the plateau is estimated to be greater than 10,000 feet (USGS 
1990b), and the maximum thickness in the Yakima River basin is more than 8,000 feet 
(USGS 1962). 

Extrusions and flows of volcanic material now within the CRBG formation occurred 
intermittently over millions of years. Individual flow layers range from less than 20 to more 
than 200 feet in thickness. Individual flows may differ considerably in thickness from place 
to place (USGS 1962). Enough time elapsed between extrusions to allow considerable 
weathering of the uppermost frothy surfaces of lava flows and to allow development of thin 
soil zones, which were later buried by subsequent flows (USGS 1962). Bubbles of gases 
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emitted from the solidifying molten lava created zones of abundant gas cavities (vesicles). 
The vesicles are sometimes filled with secondary minerals deposited by water percolating 
through the rocks. The vesicles are separated from each other by the encasing solid rock, 
except where they have been fractured or deeply weathered (USGS 1962).  

The Ellensburg Formation 
At the west side of the basaltic lava plain, approximately where the present Cascade 
Mountains now stand, intense volcanic activity occurred before the period of basaltic lava 
extrusion ended. This volcanic activity was at an elevation somewhat higher than the lava 
plain but probably lower than the present Cascades. The debris created by this volcanic 
activity in those ancestral Cascade Mountains was the source of the Ellensburg Formation: 
sedimentary materials that were deposited upon the lava plain, transported by eastward 
flowing streams or aeolian processes moving ash and pumice (USGS 1962). The majority of 
the volcanic materials were deposited upon the lava plain after these flows ceased and the 
Cascades continued to rise (USGS 1962, 1999a). 

The Ellensburg Formation consists of 85 to 95 percent semi-consolidated clay, silt, and sand 
with only 5 to 15 percent gravel and conglomerate. It often appears as sedimentary interbeds 
found between the various CRBG formations, members, and flow units. These interbeds 
vary in nature and composition, typically ranging between 1 and 100 feet thick. The color is 
predominantly gray, tan, and buff, although there are a few relatively thin rusty-brown sand 
and gravel strata. The clay and silt parts are massive at most places, but excellent bedding 
and shaley parting also are found. Some sand and gravel strata are cross-bedded, with 
thicknesses of the individual beds ranging from a few feet to more than 100 feet; strata of 
clay, silt, and fine sand usually are somewhat thicker than strata of the coarser materials 
(USGS 1962). “More than 1,000 feet of course-grained volcanoclastic sediment has 
accumulated over many parts of the Yakima River Basin” (USGS 1999a). 

The Ellensburg Formation is mostly tough and hard, although some sand and gravel strata 
are weakly cemented. The silt and sand are composed chiefly of pumice, volcanic ash, quartz, 
and scattered feldspar and hornblende particles. Clay-size particles consist mostly of finely 
divided pumice and ash. The gravel contains large amounts of tuff and a distinctive purple or 
gray tuffaceous hornblende andesite. Cementing material is mostly argillaceous (containing 
clay). Minor amounts of diorite, quartzite, and various granitic and metamorphic rock types 
also are found locally in the gravel; basaltic fragments are rare (USGS 1962).  

Lower Yakima Valley Fill 
A variety of fine and coarse-grained sediments exists within the Toppenish Basin, overlying 
the Ellensburg Formation and included in the underlying major basalt flows (USGS 2009a). 
These sediments pinch out along the flanks of the ridges. They include the Touchet Beds, 
loess, thick alluvial sands, and gravels deposited by rivers and streams, including those within 
the Ellensburg Formation, and other unconsolidated and weakly consolidated valley fill 
comprising glacial, glacio-fluvial, lacustrine, and alluvium deposits resulting from 
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catastrophic glacial outburst floods that inundated the lower Yakima River Basin (USGS 
1962, 1990b, 1999a, 2009a). 

About 16,000 years ago these glacial outburst floods created Lake Lewis, a temporary lake in 
what is today the Lower Yakima Valley. The waters from periodic cataclysmic floods from 
the glacial Lake Missoula, pluvial Lake Bonneville, and perhaps from subglacial outbursts 
backed up through the constriction formed by the Wallula Gap in the Horse Heaven Hills, 
forming the lake; water also backed up further downstream on the Columbia River between 
Washington and Oregon, delaying the lake’s drainage. The water remained for undefined 
periods before draining through Wallula Gap, permitting surface loess and basalt materials 
collected in the flood’s transit southeast from the Spokane area to settle to the lake’s bottom. 
This settled material formed at least some of the fine-grained gravelly and sandy materials 
extant today on the valley bottom of the Yakima River within the GWMA (Figure 6). Lake 
Lewis intermittently reached an elevation of about 1,200 feet (370 m) above today's sea level 
before draining to the Columbia through Wallula Gap (Carson and Pogue 1996; Alt 2001; 
Bjornstad 2006). 

The Yakima Fold Belt 
The GWMA lies within the Yakima River Basin within the Yakima Fold Belt. The fold belt 
is a highly folded and faulted region underlain by various consolidated rocks ranging in age 
from the Precambrian Supereon to the Cenozoic Era’s Miocene Epoch, and unconsolidated 
materials and volcanic rocks of the Quaternary Period’s Pleistocene Epoch. Dominant 
geologic structures in the Yakima Fold Belt in the western part of the Columbia Plateau are 
long, narrow, east-west to east-southeasterly trending anticlinal ridges with intervening broad 
synclinal basins; the combination essentially partitions the groundwater flow system. The 
anticlinal ridges function as groundwater flow barriers (USGS 2009a; Vaccaro 2016). 

The folding that created the anticlines and synclines within the Yakima region was the 
consequence of tectonic compression (McCaffrey et al. 2016), initially of the sedimentary 
rocks now underlying the Columbia River Basalt Group; this compression probably began 
during the latter part of the Cenozoic Era, during the Pliocene Epoch. The Ellensburg 
sedimentary material was still accumulating during this time. Earlier explanations suggested 
that the folding was likely related to the Cascade uplift and subsidence of the center of the 
lava body approaching from the southeast (Foxworthy 1962). The folding proceeded slowly 
enough that the Yakima River could continue to erode its channel (Union Gap) as the 
Ahtanum Ridge anticline rose (Foxworthy 1962). The Ahtanum Ridge and the Rattlesnake 
Hills are part of the same anticline (Alt and Hyndman 2007). The Toppenish Ridge is 
another anticline, forming the southern boundary of the Toppenish Basin. 

As the folding continued, the sedimentary material previously deposited on what became the 
anticlinal ridges was eroded off and carried down into the centers of the synclinal basins. 
This process accounts in part for the great thickness of the Ellensburg formation (USGS 
1962). 
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Groundwater Recharge 

Vaccaro (2016) studied recharge in the context of water availability for potential rural 
residential development and identified two domains within the GWMA: Rattlesnake Hills 
and Mabton. The Rattlesnake Hills Domain (246 sq. mi.) includes the relevant lands south of 
the Moxee Drain and east and north of the Yakima River (left bank). The eastern boundary 
of the domain is the boundary between Yakima and Benton Counties. The Mabton Domain 
(40.9 sq. mi.) includes the area north of Horse Heaven Hills (defined by the ridgeline) east of 
the Yakama Nation boundary, south of the Yakima River and west of the Yakima–Benton 
county line. These two domains include the GWMA. The Rattlesnake Hills Domain was 
divided into two sectors: one below the Roza Irrigation District canal (Sector 1), the other 
above that canal (Sector 2). The Mabton Domain was not further divided (Vaccaro 2016). 

Sector 1 [of the Rattlesnake Hills Domain] (194 square miles) includes the irrigation districts 
present on Rattlesnake Hills such as Sunnyside Valley, Roza and Union Gap. The delivery 
and use of surface water in the irrigation districts provide a source of recharge (more than 10 
inches per year and in some areas more than 20 inches per year (USGS 2007a) to the system. 
The sector includes the cities of Zillah, Sunnyside, Granger, and Grandview. Except for the 
northern and eastern part of the sector, the area is typified by basin fill deposits generally 
over 200 feet thick. That is, basin fill deposits over more than two thirds of this sector are 
almost everywhere greater than 200 feet, and over about one half of the sector they are 
greater than 400 feet. In the smaller, southeastern part of the sector, the deposits are thinner 
and future residential wells may need to be finished into the Saddle Mountains unit. Most of 
the existing wells may need to be finished in the basin fill deposits and much of the future 
pumpage in this sector would occur from these deposits except along the peripheral 
boundary with sector 2 or where the basin fill deposits thin toward the east. Future wells 
near the boundary between the two sectors likely would be needed to be drilled deeper than 
wells downslope. Groundwater-level hydrographs indicate stable water levels in these 
deposits. The groundwater levels for the units indicate that future withdrawals from the 
basin fill deposits would have minimal, if any affect, on the deeper Wanapum and Grande 
Ronde units. 

Recharge over most of th[e] area [in the Mabton Domain north of the 700 foot water level 
contour for the Saddle Mountains unit [described by] Vaccaro and others (USGS 2009a)] is 
more than 10 inches per year because of the influence of surface water irrigation [from the 
Roza Irrigation District] (Vaccaro 2016). 
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Appendix E – Education and Public Outreach  
 

The following plan was developed when the GWAC first formed.  The committee 
recognized that it was critical to let affected residents know about the state of water in the 
Lower Yakima Valley, the potential health risks, and what they could do about it.   
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Outreach Plan 
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Accomplishments Chronology  

Lower Yakima Valley Groundwater Management Area 

Education & Public Outreach Accomplishments Timeline 

2012-2017 

 

2012  

1. EPO develops the Education and Public Outreach (EPO) Plan as required under WAC 
173-100-090 (1) Groundwater advisory committee.  

2. December 12, 2012 - GWAC approves the outreach plan; Yakima County submits it to 
the Department of Ecology.  
 

*2013 - EPO Implements Education and Outreach Plan 

3. EPO creates GWAC logo options for GWAC consideration. 
4. March 13, 2013 - GWAC approves a GWMA logo, which is used for all subsequent 

outreach materials, including but not limited to the website, letterhead, news releases, 
outreach flyers, program banner, and billboards. 

5. Public Awareness Survey (English & Spanish). GWAC contracts with Heritage 
University to conduct bilingual door-to-door surveys in the GWMA. EPO designs 
survey to gauge the public’s awareness of the nitrate issue and its potential health 
impacts. (Work included but was not limited to creating the survey content (English & 
Spanish) and packets, mapping the areas to be surveyed, training 16 Heritage University 
bilingual students to conduct the survey, troubleshooting issues, conducting quality 
control of the survey methods, and entering data into a spreadsheet.) 

a. Outreach results: 300 Direct Bilingual Contacts (direct mail, in person, flyers) 
to households in the GWMA.  

b. 136 surveys completed 
c. Spanish/English news releases issued to media (pre-and post-survey). 
d. EPO issues survey results in English/Spanish and posts to the website. 

6. Health provider outreach. Over 200 healthcare providers receive nitrate-related health 
information and a survey asking them if they have observed symptoms of 
methemoglobinemia in their maternal or infant patients (English). 

7. July 18- Commissioner Rand Elliott and Andy Cervantes make a presentation to the 
Central Family Medicine Residency Program on the GWMA and nitrates. 

8. September - EPO creates script for—and GWAC/EPO member Andy Cervantes 
participates in—an Hispanic Affairs Commission “Connect with Your 
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Government” Spanish-language statewide radio talk show to increase awareness 
about the GWMA 

9. December - Commissioner Elliott gives a presentation on the GWMA, and seeks 
support of the upcoming well assessment survey, to the Community Advisory Board for 
El Proyeto Bienestar  

10.  December-High Risk Well Assessment Survey Phase I (English/Spanish) EPO 
Creates a survey instrument and develops an outreach campaign for a well assessment 
survey in the target area. (Wrote and released bilingual materials including PSA's, a 
direct mail piece, GWAC Chair letter to area newspapers; explored ministerial outreach 
to churches) 

11.  GWMA website. EPO develops and launches a community website that offers 
information about the committee, its meetings and information on nitrate-related topics. 

*2014- 

12.  January-EPO issues a news release announcing the GWAC’s accomplishments 
13.  EPO updates the website and maintains it in “real time” from its inception to the 

present (English)  
14.  EPO continues (English/Spanish) outreach for High Risk Well Assessment Survey 

Phase I  

April 7 - issues an (English/Spanish) news release announcing that the survey deadline has 
been extended 

15.  New Mom Campaign (English/Spanish) 
a. EPO develops and obtains GWAC approval for new mom messages to be 

distributed in hospitals and clinics. 
b. EPO prints and distributes over 2000 English/Spanish new mom flyers to 

hospitals, clinicians and at health fairs and community events (including but not 
limited to Zillah Days and Granger Agricultural bilingual event) 

c. EPO seeks and obtains partnership with the University of Washington’s 
Pediatric Environmental Health Specialty Unit (PEHSU) to collaborate on the 
New Mom campaign  

i. PEHSU conducts clinician trainings in Yakima and Lower Valley to raise 
clinician awareness of nitrate issue, resources and treatment  

ii. PEHSU obtains authorization to offer Continuing Education Units 
(CEU) to participating healthcare providers. 

iii. PEHSU creates and distributes Clinician Training video  
iv. Nitrate/new mom materials posted to PEHSU’s national website 

16. GWAC educational materials: EPO creates and obtains GWAC approval of GWAC 
slide deck (GWAC background information and nitrate education series); posted to 
website 
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17. May - Deep Soil Sampling Launched. EPO partners with Irrigated Ag working group 
to promote program. 

18.  May 2 - EPO issues a bilingual news release reminding households of the May 31 
deadline to participate in Phase I Free Well Testing. 
 

19. Phase I of the (English/Spanish) High Risk Well Assessment Sampling Surveys is 
completed (172 Total)  
 

a. Outreach: Bilingual outreach included multiple presentations to Sunnyside 
Workforce clients, talk show participation on Spanish (KDNA) and English 
radio stations, paid advertisement on Spanish and English-language radio, 600 
Spanish-English direct mail pieces, and GWAC Chair editorial outreach 
published in area English and Spanish papers. 

 
20.  GWAC approves a two-year outreach budget developed by the EPO 

TOTAL $267,000: 

o Abandoned Wells $76,000 
o Educational Outreach Campaigns $54,000 
o Wellhead Risk Assessment Surveys-Phase 2 $100,000 
o Redesign and Maintain GMWA Website $12,000 
o Community Outreach Surveys $25,000 

 

21.  EPO releases the High Risk Well Assessment results. 
22.  EPO prints and distributes 2000 double-sided English/Spanish New Mom Flyers at 

health fairs in Prosser, Yakima and other outlets. 

*2015 – 

23.  EPO rebuilds and launches the new GWMA website 
24.  High Risk Well Assessment Follow-up (English/Spanish)  

EPO communicates test results, prevention messages and GWAC information to high 
risk well assessment participants (171 unique mail pieces in English and Spanish) 

25.  EPO evaluates and reports back to the GWAC regarding the Phase I High Risk Well 
Assessment results. They agree that the data show a great need for well owners to be 
familiar with their wells, and to test their wells more frequently. 

26.  EPO announces Phase II Well Assessment survey. EPO’s goal is to complete 200 
sampling surveys. 
EPO agrees to use Phase I methodology for messaging in Phase II. Targets: areas of 
known high nitrate, areas where little nitrate data exists. Direct mail list is increased from 
600 (Phase I) to 1000 in Phase II. 
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27.  Phase II (English/Spanish) outreach continues. December-EPO evaluates its 
outreach methods (direct mail, radio advertising, flyers and newspaper coverage.) 
Response from survey participants indicates that direct mail is the most cost-effective 
method of eliciting participation. Accordingly, EPO plans a second direct-mail release in 
January 2016. 

*2016 

28.  County sends 115 (English/Spanish) results letters to recent well assessment 
participants with their certified lab results and educational materials. January-350 
additional household invitation letters are sent. 

29.  January and March-(English/Spanish) news releases inviting well assessment 
participation are released. 

30.  March 31-Phase II high risk well assessment survey closes.  
31. April-the County mails the last round of (English/Spanish) results letters to the Phase 

II well assessment participants with their certified lab results and educational materials. 
The letters included (English/Spanish) handouts on nitrate, coliform, and private well 
and septic system maintenance. 

32.  EPO Completes Phase II of the High Risk Well Assessment Sampling Surveys (289) for 
a total of 466 completed surveys (Phase I-177 + Phase II- 289). 

a. Outreach: Bilingual outreach included multiple presentations to Sunnyside 
Workforce clients, talk show participation on Spanish and English radio 
stations, paid advertisement on Spanish and English-language radio, 600 
Spanish-English direct mail pieces, and GWAC Chair editorial outreach 
published in area English and Spanish papers. 

b. Follow-up (English/Spanish) County communicates test results, prevention 
messages, septic system maintenance and GWAC information to high risk well 
assessment participants (289 unique mail pieces in English and Spanish) 

33.  *GWAC/EPO participate in five Spanish-language Fred Hutch-sponsored health fairs 
(Sunnyside, Mabton, Zillah, Granger and Toppenish) between May and August 2016. 
Volunteers make bilingual, one-on-one contact with approximately 250 lower Valley 
residents.  
(English/Spanish) Information on private wells, nitrate in groundwater, new mom 
flyers is distributed to visitors.  
Visitors are also asked to complete the GWAC’s (English/Spanish) public survey.  

Residents on private wells are offered (English/Spanish) nitrate test step strips for a “do-it-
yourself” drinking water test. Self-addressed stamped envelopes are included with the test strips 
so people can return their test results directly to Yakima County. 

34. EPO develops, presents and receives GWAC approval to launch a “Test Your Well” 
English/Spanish billboard campaign in the Lower Yakima Valley. 
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35.  December - first (English/Spanish) billboard goes live in the LYV GWMA. 

*2017 

36. January - Second of two (English/Spanish) “Test Your Well” Billboards Goes Live  
37.  EPO creates, translates and posts five (English/Spanish) “What You Can Do” flyers 

to the GWMA website. 
38.  EPO Launches a (English/Spanish) “What You Can Do to Protect Well Water 

Campaign 
(in response to wide-spread local flooding, especially in the unincorporated community 
of Outlook) March & April 2017 

•  (English/Spanish) “What You Can Do to Protect Well Water” flyers 
“(English/Spanish) and test trips distributed door-To-door in Outlook (Yakima Health 
District). 

• (English/Spanish) 12,000 What You Can Do to Protect Well Water flyers inserted in 
the Sunnyside Daily Sun News on March 29, 2017 

• (English/Spanish) 10,700 flyers inserted in the Spanish-language El Sol weekly 
publication on March 30, 2017 

• Spanish-language KDNA news show participation – April 4, 2017 (Andy Cervantes 
and Ignacio Marquez) 

• KIT interview-March 30, 2017 (Commissioner Rand Elliott) 
• April 29- (English/Spanish) flyers (using a Spanish-speaking EPO member) 

distributed at the Sunnyside Walmart store  
39.  PEHSU (English/Spanish) New Mom Flyers 

200 (English/Spanish) flyers are distributed to the Toppenish Community Hospital 
(restock order) 

40.  EPO Requests Working Groups to Complete an EPO Questionnaire  
EPO asks all working groups to answer EPO’s questions related to their mission, 
accomplishments, discoveries, target audiences and messages. 
The purpose of this exercise is to help the EPO develop a short-and long-term (post 
adoption) Communications and Outreach Plan for the GWAC’s consideration. 
This information is compiled in a summary distributed to the GWAC. 
 

41.  June - EPO begins to develop its alternatives recommendations for the GWMA 
program. 

• EPO requests GWAC assistance to identify specific messages and outreach it would like 
conducted. 
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Appendix F – Deep Soil Sampling 
 

In 2014, the GWMA authorized a Deep Soil Sampling Initiative (DSS) to collect nitrate soil 
samples across a variety of irrigated agriculture activities. The project design was based on 
recommendations developed by the GWMA’s Irrigated Agriculture Working Group and has 
been documented in a quality assurance project plan (PGG 2014c). The goal of the initiative was 
to create a “snapshot” of current soil nitrate conditions corresponding to the range of irrigated 
agricultural actives in the basin. By collecting generic samples from a variety of existing 
agricultural operations, the goal was to identify base conditions that could be used to further 
refine the conceptual model of irrigated agriculture’s contribution of nutrients to the subsurface 
environment. Because participation in the initiative was voluntary and sample sites and results 
were anonymized, this type of assessment is qualitative, and not necessarily quantitative.  

The objectives of the sampling were to provide: 

• Baseline data on the nitrogen content (nitrate, ammonium, and organic matter) of soils 
underlying a variety of soil, crop, and irrigation systems representing a cross-section of 
agricultural activities.   

• An initial assessment of current nitrogen and water management practices for each sampled 
field, along with a snapshot of soil nitrogen availability.  
 

Programmatic goals included generating:  

• Foundational information for a technically based education program and   
• Insights about project design, implementation, technical challenges and costs that could 

guide subsequent projects.    
 

The DSS included four rounds of sampling starting in the fall of 2014 and running through the 
spring of 2016. Samples were collected in the fall and spring of each year. Over the course of the 
two years, four rounds of sampling were conducted and 175 sites were sampled with soil 
collected at one foot intervals (down to six feet). All samples were analyzed for nitrate (NO3 as 
N) and ammonium (NH4  as N). Organic matter was analyzed from samples collected at one 
foot.  

For each field sampled, a survey was to be completed that tracked:  

• The amount and types of nitrogen applied over recent years, 
• Types of crops with estimates of the yield, and  
• Irrigation practices associated with each field.  
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Under the study design, grower participation was voluntary and anonymous. Each field location, 
data and ownership were assigned to a generic sample number. While study participants received 
copies of the sample results, the project data was anonymized with only generic field 
information being reported. Neither specific locations nor ownership data were included in the 
results. Each sampling round was independent of previous rounds, and unique sample numbers 
were assigned in each round. The DSS Sampling Plan (PGG 2014c) outlines the procedures used 
to coordinate the site selection, field sample collection, and laboratory reporting requirements. 
The work was completed under contracts with the South Yakima Conservation District (SYCD) 
and Landau and Associates with the bulk of the coordination and reporting under the auspices 
of the SYCD. The cost of sampling and analysis was paid for by the GWMA. 

A complete summary of the Deep Soil Sample results are included in this appendix under Deep 
Soil Sampling Data. Sample results are entered by year and site/field, with each site identified by 
a unique ID. A summary of the field data (field survey data) is included along with the soil 
analysis. The 175 sample sets reflect a wide array of agricultural activities ranging from annual 
row crops to orchards and reflect an equally diverse set of irrigation practices. Quality Assurance 
and Quality Control procedures for the Initiative are outlined in the quality assurance project 
plan (PGG 2014c). Also included in that report are copies of the user survey (field survey), 
sample collection, and field analysis forms (field soil survey). 

Outcomes and Challenges 
 The quality of information on the historical practices varied greatly over the study. Some 
owners were able to provide detailed information about prior year practices (over the previous 3 
– 4 years) while others provided no information beyond the current year. There is a wealth of 
qualitative information that could be mined for further analysis, but because of the diversity of 
sites and impact of the limitations identified below, a comprehensive and quantitative analysis of 
this initial data set is not an option. 

The field soil survey data appears to have been consistently collected and analyzed. Each set 
provided real soil nutrient information to the operator that they could use to evaluate their on-
site practices; however, there are at least three factors tied to the design and operation of the 
initiative that limit the use of the data to make broad observations about impact of current 
operations across the GWMA. These limiting factors include: 

• Lack of longitudinal sampling. (The same sites were not necessarily sampled repeatedly over 
the four rounds. If a site was sampled multiple times, the site reference, and anonymized 
data set obscured that fact.) 

• Field survey data (user practices) were not consistently recorded. The field soil sample 
analysis was not explicitly tied to a completed and returned field site survey (user practices). 
As a result, there are sites with soil data that do not have complete survey data. Further, it is 
not clear that the same level of accuracy and rigor were applied to all field surveys.  
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• Even though the survey was voluntary, subsidized, and the public data anonymized, SYCD 
was faced with the challenge of recruiting participants. The public perception and fear that 
the collected data could be tied back to a specific site, and used in subsequent enforcement 
or legal challenges appears to have had a chilling effect on the volunteer pool. 
 

None of these factors by themselves are fatal flaws, but their collective impact has limited the 
quantitative value of the data collected in this initial effort. However, a significant amount of 
data was collected and the qualitative observations speak to the original goals of the study. Two 
such reviews were initiated by members of the GWMA’s Data Management Workgroup (Data 
Workgroup). These preliminary reviews were presented to the Data Workgroup, and a summary 
was reported to the GWAC. These presentations are included in this appendix under the section 
titled Analytical Data Analysis (Redding) and Analytical Data and Survey Data Analysis 
(Mendoza). In both Ms. Redding’s and Ms. Mendoza’s work, the findings are preliminary and 
qualitative; however, their work was able to highlight areas for discussions with the grower 
community, provide focus for further work, and identify opportunities for educational outreach 
on operational, irrigation, and fertilization practices.  

Melanie Redding (Data Workgroup Chair) provided a summary of the full soil sample dataset. 
Her analysis focused on how nitrate values were expressed in the subsurface by depth and to a 
lesser extent by season. For this review, each sample site was considered a random point. She 
did not consider cropping or irrigation information from the field surveys and only looked at the 
analytical soil data. Specifically the review focused on the cumulative nitrate concentrations as 
they relate to average, shallow, and deep roots zones. The strength of her analysis is that it 
treated all sample sites as random within a geographic area. With that assumption, she was able 
to focus on the analytical results for each round of sampling as independent data points. This 
analysis did not attempt to factor in the subjective site survey data. As a result, it provided a large 
sample set and a snapshot of subsurface nitrate values that existed during the sample seasons. 
This type of analysis can be used as a base for comparison against future rounds that may be 
undertaken. It also highlights what current nitrate loading levels could look like at “typical” root 
zone levels in the GWMA. 

Jean Mendoza (Data Workgroup Member and GWMA Advisory Committee member) took a 
different approach to reviewing the DSS data. She broke the data into spring and fall sample 
sets, which allowed her to combine seasonal data across the two years (fall = 2014 and 2015; 
spring = 2015 and 2016). This provided a larger sample set that any single year would provide. 
She then compared fall and spring values highlighting apparent seasonal differences. Like Ms. 
Redding’s work, Ms. Mendoza treated all samples within a seasonal set as random. While there 
are likely a combination of hydrologic and operational factors that could impact seasonal soil 
nitrate, this initial sample set can quantify that (See discussion of limitations above). Ms. 
Mendoza’s qualitative observations of seasonal soil nitrate levels provide a basis to begin looking 
at operational issues and practices that might exacerbate or mitigate subsurface nutrient levels. 
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Further discussions with the grower community could provide the context and understanding of 
“typical” operations linked to certain irrigation practices.  

In her analysis, she considered gross seasonality but also looked at broad cropping and irrigation 
practices as potentially significant influences on the resulting soil nitrate values. Her analysis of 
the subset of data on fields that were double cropped and planted with triticale and corn silage 
shows the type of analysis that could be done in the future with targeted longitudinal samples set 
buttressed with consistent and complete field user data. The conclusions are qualitative because 
under this type of analysis, the sample sets were small and not longitudinal. The differences 
between sites and site-specific practices can significantly impact one data point versus another. 
The type of information needed to correct for those factors was not consistently captured in this 
initial project (DSS). With limited sample sets, it is difficult to differentiate between data points 
that may be outliers and those that are significant endpoints within the data set. 

The analysis of the DSS data is considered informational only.  Any clarification or questions 
can be directed to the author. 

Going Forward 
The work done by Ms. Redding and Ms. Mendoza provides insights into how a study like the 
DSS could be improved to better meet the original goals and objectives. Such work would be 
valuable as part of a long term GWMA program serving as a “safe” feedback mechanism to the 
grower community regarding the effectiveness of current management practices and their 
potential impact on subsurface nitrogen loading. However, any future work would need to 
address the limitations and challenges identified by this initial work. Specifically, some 
considerations include:  

• Better correlation between field soil sample data and field survey data. 
o Tying soil sampling and analysis to complete and submitted field user survey. 
o Providing follow-up with users by a third party on incomplete field survey data 

forms. 
• Tie participation and subsidies (sampling costs) to longitudinal sampling (multiple samples 

over time at the same site). 
• Collaborate with a research organization to provide stability, expertise, and capacity to 

manage a multi-year program as well as detailed analysis of data as it is collected. 
• Re-emphasize the “safety” and utility of the anonymized sampling protocols. 
  

If longitudinal samples are incorporated into the study design along with more complete and 
consistent field survey data, the number of sample sites could be smaller and/or targeted on 
specific crops, cropping patters and or irrigation practices. This would expand the educational 
potential of the work with the agricultural community by developing a dynamic and ongoing 
“laboratory” that can draw attention to best management practices.  
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Deep Soil Sampling Data 
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Analytical Data Analysis 

Analysis of the deep soil analytical data was conducted by Melanie Redding, chair of the data 
workgroup.   
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Analytical Data and Survey Data Analysis  

Jean Mendoza evaluated the entire data set including the analytical data and the survey data 
collected from the farmer.  She also conducted a second evaluation specifically focusing on 
fields planted in triticale.   
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Summary Analysis 
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Deep Soil Sampling Analysis of Fields Planted in Triticale 
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Appendix G – Best Management Practices 
Recommended by Irrigated Agriculture Work 

Group 
 

OB = objective; MT = management target; BMP = best management practice

Best Management Practices for Irrigated Cropland

The IAWG has reviewed the list of BMPs compiled by HDR that could be implemented on 
irrigated cropland activities which may provide protections to nitrate (N) leaching to groundwater. 
These include irrigation practices, cropping practices, and N source management (type, quantity, 
and timing).                                                                                                                                                                                             
                                                                                                                                                                                                                                             
The IAWG believes that the core BMPs to reduce negative impacts to ground water are                                                                                                                                                                     
1) managing nutrient inputs to ensure that the 4R's are utilized (right amount, the right source, the 
right timing, and the right location) (accounting for all sources including soil amendments, compost, 
biosolids, manure and commercial fertilizer) and                                                                                                                
2) irrigation water management.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
The IAWG felt that these two BMPs had the greatest potential to reduce the problem.  They are 
also beneficial to all parties.                                                                                                                                      
The IAWG believes the BMPs included in the table below will not replace the core BMPs above but 
may provide additional proctections to ground water.  The BMPs listed in the table below have a 
range of applicability in the Lower Yakima Valley GWMA. Some are potentially very effective, some 
moderately effective, and some that have no applicability in this GWMA. The comments in the 
right hand column are a compilation of input from the IAWG and are intended to provide the 
GWAC with some sense of the effectiveness of the BMPs as they would apply to this specific 
GWMA. The IAWG emphasized that the BMPs are voluntary, not always suited to a particular 
farm, and still require the judgment of the farm operator to achieve the desired results. 
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Managemen
t Target Best Management Practices References Work Group Comments

BMP 1.1.1.1 Conduct irrigation system 
performance evaluation

EM 4885 – IP 2.01.03; 
PNW 293; EM4828

More practical to preform routine maintenance and observe 
uniformity of coverage.

BMP 1.1.1.2 Install and use flow meters or 
other measuring devices to track water volume 
applied to each field at each irrigation

EM 4885 – IP 2.01.01
Meters not practical; soil moisture sensing devices are used 
effecively - even required in some cases, to monitor and schedule 
irrigation. 

BMP 1.1.1.3 Conduct pump performance tests EM 4885 – IP 2.01.02
Relatively simple and easy to do.  Requires an ultrasonic flow meter 
and pressure gage.

BMP 1.1.2.1 Use weather based irrigation 
scheduling

EM 4885 – IP 2.01.05, 
2.01.06

This is one of the most practical way to help solve the issues.  It is 
now free and easy to do. (http://weather.wsu.edu/is)

BMP 1.1.2.2 Use plant-based irrigation 
scheduling

EM 4885 – IP 2.01.05, 
2.01.06; EM4821; 
EB1513

Time consuming to do, unless there are automated sensors.  
Research is still being done in this area. It is not easy or very 
accurate.

BMP 1.1.2.3 Measure soil moisture content to 
guide irrigation timing and amount

EM 4885 – IP 2.01.05, 
2.01.06; PNW0475

Soil moistures sensors are expensive and data-interpretation 
requires assistance.

BMP 1.1.2.4 Avoid heavy pre-plant or fallow 
irrigations

Depends on definition of "heavy"

MT 1.1.1 
Perform 
irrigation 
system 
evaluation and 
monitoring

MT 1.1.2 
Improve 
irrigation 
scheduling

 
 

BMP 1.1.3.1 Convert to surge irrigation EM 4885 – IP 2.02.03; 
EM4826

A good idea, but requires a certain field setup.  Most people who have 
tried surge, migrate back to conventional rill irrigation. Better to 
encourage to conversion to sprinkler or drip. 

BMP 1.1.3.2 Use high flow rates initially, then cut 
back to finish off the irrigation

EM 4885 – IP 2.02.10; 
EM4828

Good idea, but difficult to implement unless irrigation delivery can be 
variable. 

BMP 1.1.3.3 Reduce irrigation run distances and 
decrease set times

EM 4885 – IP 2.02.04; 
EM4828 Good, but increases labor and equipment costs

BMP 1.1.3.4 Increase flow uniformity among 
furrows (e.g., compaction furrows) EM 4885 – IP 2.02.02 Encourange use of PAM

BMP 1.1.3.5 Grade fields as uniformly as possible EM 4885 – IP 2.02.05, 
2.02.05 Good but within constraints of topography.

BMP 1.1.3.6 Where high uniformity and 
efficiency are not possible, convert to drip, 
center pivot, or linear move systems

EM 4885 – IP 2.01.08 Good

MT 1.1.3 
Improve 
surface gravity 
system design 
and operation

 



 

187 
 

BMP 1.1.4.1 Monitor flow and pressure 
variations throughout system EM 4885 – IP 2.03.02 Good idea on district scale (they already do much of this), but logging 

pressure and flow variation is not cost-effective for individual growers.

BMP 1.1.4.2 Repair leaks and malfunctioning 
sprinklers, follow manufacturer recommended 
replacement intervals

EM 4885 – IP 1.00.05, 
2.03.03

Power companies often have monitary energy savings incentives for repair 
of irrigation systems.

BMP 1.1.4.3 Operate sprinklers during the least 
windy periods EM 4885 – IP 2.03.05 For the most part not possible when water delivered by a major irrigation 

entitiy. 

BMP 1.1.4.4 Reduce distance between lateral 
lines or alternate lateral line location over 
successive irrigations

EM 4885 – IP 2.03.04, 
2.03.06

Requires additional moves (labor $) and sometimes additional hardware 
(e.g. an additional wheel line).  Get a good design!

BMP 1.1.4.5 When pressure variation is 
excessive, use flow control or pressure 
regulating nozzles

EM 4885 – IP 2.03.02 Good.

BMP 1.1.5.1 Use appropriate lateral hose length 
to improve uniformity EM 4885 – IP 2.04.02 Good. i.e. get a good and appropriate irrigation system design.

BMP 1.1.5.2 Check for clogging potential and 
prevent or correct clogging EM 4885 – IP 2.04.03 Good and necessary for good crop yields and uniformity.

BMP 1.1.6.1 Installation of subsurface drains EM 4885 – IP 5.01.01 Good. When necessary.

BMP 1.1.6.2 Backflow prevention EM 4885 – IP 6.00.03, 
EB1722 Required by law if chemigating.

MT 1.1.4 
Improve 
sprinkler 
system design 
and operation

MT 1.1.5 
Improve micro-
irrigation 
system design 
and operation

MT 1.1.6 Make 
other irrigation 
infrastructure 
improvements

 

BMP 1.2.1.1 Grow cover crops EM 4885 – IP 5.01.01 Good in areas where they are not water limited.  Probably not cost 
effective.

BMP 1.2.1.2 Include deep-rooted or “nitrogen 
scavenger” crop species in annual crop 
rotations

PNW513 Good.

BMP 1.2.1.3 Grow more crops per year (double 
cropping) Bul 869 Utilize extra cropping to utilize excess nutrients on soil

BMP 1.2.1.4 Include perennial crop rotation PNW513 Encourage crop rotation 

MT 1.2.2 
Monitor crops

BMP 1.2.2.1 Monitor crop performance for each 
field including yield, nitrogen content, estimate 
of nitrogen removed from field versus remaining 
in field

NRCS Part 651. Ch. 
13, Appendix 13B Great

BMP 1.3.1.1 Adjust nitrogen fertilization rates 
based on soil nitrate testing EM 4885 – IP 3.02.01 Great

BMP 1.3.1.2 Adjust timing of nitrogen 
fertilization based on plant tissue analysis EM 4885 – IP 3.02.03 Good.

BMP 1.3.1.3 Apply nitrogen fertilizer in small 
multiple doses rather than single large dose EM 4885 – IP 3.02.05 Great - use fertigation

BMP 1.3.1.4 Measure nitrate content of irrigation 
water and adjust fertilizer accordingly EM 4885 – IP 3.02.02 Very little N in irrigation water.  More in rainfall, but that is negligible in 

the Yakima River Basin.

BMP 1.3.1.5 Use low rates of foliar nitrogen instead of higher rates applied  This is an OK method for micro-nutrients, but not for macro-nutrients.

MT 1.2.1 
Modify crop 
rotation

MT 1.3.1. 
Improve rate, 
timing, and 
placement of N 
fertilizers
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BMP 1.3.1.6 Vary nitrogen application rates 
within large fields according to expected needs 
(precision agriculture)

Peters and Davenport Good.

BMP 1.3.1.7 When fertilizing in surface gravity 
systems, use delayed injection procedures Chemigating with surface gravity systems is not recommended

BMP 1.3.1.8 Develop a nitrogen budget that 
includes crop nitrogen harvest removal, supply 
of nitrogen from soil, and other inputs

CSU-XCM-173 Good.

BMP 1.3.1.9 Use controlled release fertilizers, 
nitrification inhibitors, and urease inhibitors EM 4885 – IP 3.02.06 Good. 

BMP 1.3.1.10 Assess the risk of contamination 
of ground and surface water due to fertilizer 
leaching or runoff

EM 4885 – IP 3.01.01 Good.

BMP 1.3.1.11 Maintain records of all soil, tissue, 
and water tests, cropping rotations, yields, and 
applications (dates, material, method, results)

CSU-XCM-173 Good.

BMP 1.3.1.12 Develop realistic yield goals EM 4885 – IP 3.02.07 Good.

MT 1.3.1. 
Improve rate, 
timing, and 
placement of N 
fertilizers

 
BMP 1.3.2.1 Apply moderate rates of manure 
and compost, and use materials with high 
nitrogen content (inorganic fertilizer) to meet 
the peak nitrogen demand

Good.

BMP 1.3.2.2 Incorporate solid manure 
immediately to decrease ammonia volatilization 
loss

EM 4885 – IP 3.03.05 Good.

BMP 1.3.2.3 When applying liquid manure in 
surface gravity irrigation systems, use the 
delayed injection procedure to improve 
application uniformity

Not recommended

BMP 1.3.2.4 Use quick test methods to monitor 
dairy lagoon water nitrogen content 
immediately before and during application, and 
adjust application rate accordingly

By law, dairies are required to test manure once in the spring prior to 
the first application. 

BMP 1.3.2.5 Develop a nitrogen budget that 
includes crop nitrogen harvest removal, supply 
of nitrogen from manure, and other inputs

CSU-XCM-173; USU 
2010

Good.

BMP 1.3.2.6 Calibrate solid manure and 
compost spreaders

EM 4885 – IP 3.03.01; 
NRCS Part 651. Ch. 
13, Appendix 13A

Good.

BMP 1.3.2.7 Ensure uniformity of application 
with manure

EM 4885 – IP 3.03.07 Good.

BMP 1.3.2.8 Do not apply manure to frozen 
ground, especially sloping fields

EM 4885 – IP 3.03.08 Good.  Although this is a surface runoff issue, not a groundwater 
issue.

BMP 1.3.2.9 Test manure or other organic by-
product materials for nutrient content

EM 4885 – IP 3.02.04; 
NRCS Part 651. Ch. 
13, Appendix 13B

Great

BMP 1.3.2.10 Use synchronized rate nutrient 
application of lagoon water to reduce or 
eliminate the need for fertilizer

NDESC 2005 (II)

MT 1.3.2. 
Improve rate, 
timing, and 
placement of 
animal manure 
applications
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BMP 1.3.3.1 Follow recommendations of 
Fertilizer Guide: Home Vegetable Gardens, 
Irrigated Central Washington

FG0052 Good.

BMP 1.3.3.2 Follow recommendations of 
Fertilizer Guide: Irrigated Alfalfa Central 
Washington

FG0003 All FG need to be looked at to make sure they are not outdated.

BMP 1.3.3.3 Follow recommendations of 
Fertilizer Guide: Irrigated Asparagus FG0012 Good.

BMP 1.3.3.4 Follow recommendations of 
Fertilizer Guide: Irrigated Field Beans for Central 
Washington

FG0005 Good.

BMP 1.3.3.5 Follow recommendations of 
Fertilizer Guide: Irrigated Field Corn for Grain or 
Silage

FG0006 Good.

BMP 1.3.3.6 Follow recommendations of 
Fertilizer Guide: Irrigated Hops for Central 
Washington

FG0011 Good.

BMP 1.3.3.7 Follow recommendations of 
Fertilizer Guide: Irrigated Mint Central 
Washington

FG0008 Good.

BMP 1.3.3.8 Follow recommendations of 
Fertilizer Guide: Irrigated Peas for Central 
Washington

FG0033 Good.

MT 1.3.3. Use 
fertilizer guides 
to determine 
and apply 
appropriate 
fertilizer 
amounted.

 

BMP 1.3.3.9 Follow recommendations of 
Fertilizer Guide: Irrigated Small Grains, Central 
Washington

FG0009 Good.

BMP 1.3.3.10 Follow recommendations of 
Fertilizer Guide: Irrigated Sudangrass Pasture or 
Silage

FG0036 Good.

BMP 1.3.3.11 Follow recommendations of 
Fertilizer Guide: Irrigated Vineyards for Entire 
State

FG0013 Good.

BMP 1.3.3.12 Follow recommendations of 
Fertilizer Guide: Ornamentals, Entire State 
Except Central Irrigated Washington

FG0049 Does not pertain to Irrigated AG

BMP 1.3.3.13 Follow recommendations of 
Fertilizer Guide: Vegetable and Flower Gardens, 
Except Irrigated Central Washington

FG0050 Does not pertain to Irrigated AG

BMP 1.3.3.14 Follow recommendations of 
Fertilizer Guide: Improved Pasture, Hay, Eastern 
Washington

FG0037 Good.

BMP 1.3.3.15 Follow recommendations of 
Fertilizer Guide: Grass Seed for Eastern 
Washington

FG0038 Good.

MT 1.3.3. Use 
fertilizer guides 
to determine 
and apply 
appropriate 
fertilizer 
amounted.
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BMP 1.3.3.16 Follow recommendations of 
Fertilizer Guide: Barley for Eastern Washington FG0029 Good.

BMP 1.3.3.17 Follow recommendations of 
Fertilizer Guide: Soil Samples/Orchards FG0028C Good.

BMP 1.3.3.18 Follow recommendations of 
Fertilizer Guide: Instructions for Tree Fruit Leaf 
Nutrient Analysis

FG0028E Good.

BMP 1.3.3.19 Follow recommendations of 
Fertilizer Guide: Peas and Lentils for Eastern 
Washington

FG0025 Good.

BMP 1.3.3.20 Follow recommendations of 
Fertilizer Guide: Lawns, Playfields and Other Turf, 
East and Central Washington

FG0024 Good.

MT 1.3.3. Use 
fertilizer guides 
to determine 
and apply 
appropriate 
fertilizer 
amounted.

 

BMP 1.3.4.1 Do not overfill trailers or tanks. Cap 
or cover loads. EM 4885 – IP 4.01.06 Good

BMP 1.3.4.2 When transferring fertilizer, take 
care not to allow materials to accumulate on the 
soil

Good.

BMP 1.3.4.3 Maintain all fertilizer storage facilities 
and protect them from the weather Good.

MT 1.4.1 Avoid 
fertilizer material 
and manure 
spills during 
transport, 
storage, and 
application

 

BMP 1.3.4.4 Clean up fertilizer spills promptly Good.

BMP 1.3.4.5 Shut off fertilizer applicators during 
turns and use check valves Good.

BMP 1.3.4.6 Maintain proper calibration of 
fertilizer application equipment EM 4885 – IP 3.03.01 Good.

BMP 1.3.4.7 Create a buffer around wellheads 
from fertilizer and manure storage, handling, 
and application

EM 4885 – IP 6.00.02 Good.

BMP 1.3.4.8 Distribute rinse water from fertilizer 
application equipment throughout field Good.

BMP 1.3.4.9 Avoid manure spills/discharges 
during transport, storage, and application Good.

BMP 1.3.4.10 Prevent back siphonage/flow of 
chemicals or nutrients down a well after injection

EM 4885 – IP 6.00.03, 
EB1722 Required by law.

BMP 1.3.4.11 Identify and properly seal all 
abandoned and improperly constructed wells EM 4885 – IP 6.00.04 Good.

MT 1.4.1 Avoid 
fertilizer material 
and manure 
spills during 
transport, 
storage, and 
application
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Appendix H – Best Management Practices 
Recommended by Livestock/CAFO Work 

Group 
 

NRCS Standards Recommended by Livestock/CAFO Work Group 
Title Revision Date 

Amendments for Treatment of Agricultural Wastes (591) Standard 1/27/2014 
Anaerobic Digester (366) Standard 1/11/2011 
Animal Mortality Facility (316) Standard 1/11/2011 
Composting Facility (317) Standard 1/11/2011 
Dam (402) STANDARD 2/25/2013 
Diversion (326) STANDARD 2/25/2013 
Feed Management (592) Standard 1/15/2013 
Filter Strip (393) Standard 2/11/2015 
Heavy Use Area Protection (561) Standard 2/12/2015 
Monitoring Well (353) Standard 2/11/2015 
Nutrient Management (590) Standard 2/18/2014 
Pond Sealing or Lining, Bentonite Sealant (521C) Standard 11/4/2015 
Pond Sealing or Lining, Compacted Clay Treatment (521D) Standard 11/4/2015 
Pond Sealing or Lining, Flexible Membrane (521A) STANDARD 2/25/2013 
Pond Sealing or Lining, Soil Dispersant (521B) Standard 11/4/2015 
Pumping Plant (533) Standard 2/12/2015 
Roof Runoff Structure (558) STANDARD 2/12/2015 
Short Term Storage of Animal Waste and By Products (318) – National NRCS 
Standard 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1263507.pdf   

 

Solid/Liquid Waste Separation Facility (632) Statement of Work 1/11/2008 
Sprinkler System (442) Standard 11/4/2015 
Stream Crossing (578) Standard 2/12/2015 
Vegetative Treatment Area (635) Standard 1/29/2016 
Waste Facility Closure (360) STANDARD 2/25/2013 
Waste Recycling (633) STANDARD 2/25/2013 
Waste Separation Facility (632) STANDARD 1/27/2014 
Waste Storage Facility (313) Standard 2/11/2015 
Waste Transfer (634) Standard 2/12/2015 
Waste Treatment (629) Standard 2/12/2015 
Waste Treatment Lagoon (359) Standard 2/25/2013 
Water Well (642) Standard 2/12/2015 
Well Decommissioning (351) Standard 2/11/2015 
Groundwater Testing (355) Standard 2/11/2015 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1263507.pdf
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Appendix I – Comprehensive List of 
Alternative Management Strategies 

 

The Groundwater Management Committee first made a list of approximately 300 potential 
alternatives, incorporating working group recommendations, ideas raised in working group 
conversations and reviews of scientific and environmental literature.  
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Appendix J – Consensus List of Potential 
Recommendations  

 

The Groundwater Management Committee first made a list of approximately 300 potential 
alternatives, incorporating working group recommendations, ideas raised in working group 
conversations and reviews of scientific and environmental literature. The GWAC first applied a 
consensus screen in order to reduce the large list of alternatives to those potential 
recommendations with which no one would disagree. This produced a shorter list of 83 potential 
recommendations to be evaluated by the criteria established by WAC 173-100-100 (4). 

GWAC members responded to a request to evaluate the draft recommendations, placing a value of 
-3 to +3 on each draft recommendation. The results were totaled. A unanimous consensus could 
not be obtained that the outcome of this method represented the consensus of the GWAC 
regarding its recommendations. The GWAC membership took a recorded vote at its May 17, 2018 
meeting whether to recommend all draft recommendations which had received a total score greater 
than zero. The GWAC voted 17 to 1, 1 not voting, to recommend those draft recommendations. 
They appear as “Recommended Actions in Volume I.” Those draft recommendations obtaining a 
total value of zero or less are also presented in Volume I.
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Appendix K – Recommendations Received From 
Public Comment 

 

These recommendations consolidated in this appendix came out of the public comments. In many 
instances the exact wording from the comment letter was used, however some were edited for 
length. 

During the Program creation process, the GWAC met for 6 years, spending many hours drafting, 
analyzing, and voting on potential recommended actions for the program. Some of the items in this 
appendix have previously been discussed by the GWAC, however all items have been included as 
documentation for future use. 

Recommendations Related to Dairies or Large Farming: 

All agriculture (including hops, mint, row crops, tree fruit, grapes) should be required to take annual 
soil samples and have a written nutrient management plan plus inspections. 

Encourage adoption of irrigation and nutrient management practices. 

Create means for all agriculture to work together. 

Create a cost share program for earthen lagoons. 

Recommendations Related to Ongoing Data: 

The Departments of Ecology, Agriculture and Conservation Commission, as well as Yakima 
County, the Yakima County Health District and the Southern Yakima Conservation District should 
not regard the investigation of groundwater contamination in the Lower Yakima Valley as a fait 
accompli, but rather as a fait ab initio. 

Results from the next steps in the U.S. Geological Survey work could be useful to implementing the 
GWMA program. The next phase would be to conduct a reverse-loading analysis based on the 2015 
particle tracking study, to estimate how much reduced nitrogen loading would need to occur to 
decrease nitrate concentrations in downgradient residential wells to meet the drinking water 
maximum contaminant level. These findings could be used to refine and focus efforts to implement 
the final GWMA program in the coming years. 

The Washington State Conservation Commission awarded competitive grants for demonstration 
projects statewide to test various technological approaches to recapture or recycle nutrients, 
including one in the Yakima Valley. The results of these projects could be useful in the 
implementation phase. 

Use new information from research, data gathering, and technology demonstration projects 
nationwide pertaining to both understanding the nature of groundwater contamination and 
strategies to reduce it. 

Collect nitrate data from domestic wells as a substitute for monitoring wells. Collection of 
additional data, including hydrogeological and water quality data should focus on areas with 
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identified deeper nitrate contamination, with a goal of identifying potential conduits to deeper 
aquifer zones. 

Seek to broadly and proportionately represents the affected community. 

Duly authorized governmental agencies and duly elected public officers are charged with a public 
duty to execute those rules and regulations currently in effect, and exercise those powers with 
which they are currently authorized, notwithstanding that they are not recommended by public 
interest groups. 

Neither the final draft of the Lower Yakima Valley Groundwater Advisory Committee’s Program, 
nor the recommendations contained therein, are limiting upon the choices available to the public at 
large or governmental agencies with relevant jurisdiction. 

The Washington hop commission funded a WSU, three year, deep sampling to 6 ft. in 23 hop yards 
from 1990-1992. This study showed the variability between spring and fall sampling and explained 
some of the reasons why this happens. It also demonstrated how variable management practice can 
effect soil test nitrate over time. Take this into account. 

Ensure that QAPPs are developed for any new work that includes data collection. 

Overlay historical nitrate levels against farming practices over the same time and the population 
growth of the area of both livestock and people. If this long term (more than a decade) historic data 
is not available, perhaps a trend or timeline should be established prior to making broad decisions. 

Recommendations Related to Public Outreach and Education: 

Send a mass mailing to all residents located outside of public water supply service areas within the 
Lower Yakima Valley. The mailing would explain the problem of nitrates in shallow groundwater, 
and that it is of particular danger to expecting mothers and infants. The mailing would provide a 
telephone number for free testing of their well water for nitrates. 

Use Spanish-language radio educational information as an outreach tool. 

Provide education on double cropping and agronomic application of nitrogen 

Recommendations Related to Gathering Additional Data: 

Assign staff dedicated to collection of water samples from domestic wells for nitrate analysis. The 
staff should be able to respond to requests to sample within one week of a telephone request. 
Households with infants or expecting mothers (or women of childbearing age) would be bumped to 
the top of the list. Shallower wells should be given a higher priority than deeper wells. The sampling 
staff would maintain a database, including available well construction information. 

A higher percentage of the committee be comprised of members who reside in the affected 
GWMA area so as to more accurately represent their community and neighbors’ best interests. 

Because of potential negative effects on fish and fish habitat, ammonia (NH3) should be 
investigated in irrigation return flows to surface waters. Arid area waters tend to be more alkaline 
than those in wetter areas, and NH3 toxicity to aquatic organisms increases as pH increases. (EPA 
Quality Criteria for Water, 1986 as updated). If initial investigations do not indicate a problem, no 
further monitoring should be required. 
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Consideration should be given to supplemental funding to include nitrogen analysis of groundwater 
samples from Superfund/MTCA site monitoring wells within the study area. This would potentially 
increase the number of available data points within the study area at a very modest increase in cost. 

Information not provided to the GWAC but obtainable from the Washington State 

Department of Agriculture should be analyzed: 
a. Growth in agricultural use intensity (density/acre, acreage fanned, production volume) 
b. Amount of chemical fertilizer sold or used within GWMA 
c. Report of dairy nutrient management plan information on distribution of manure (see RCW 
90.64.026(3), RCW 42.56.270(7), WAC 16-06-210(29)) 
d. Nitrogen Loading Assessment (as distinguished from Nitrogen Availability Assessment, see: June 
19, 2014, August 21, 2014, October 16, 2014, and December 18, 2014 GWAC meeting summaries; 
Yakima County/Department of Agriculture Interagency Agreement 
 
Information not provided to the GWAC but obtainable from the Department of Ecology should 
be analyzed: 
a. Report on enforcement of RCW groundwater standards 
b. Report on effect of large scale water usage on groundwater quality 
 
Identify or analyze information about the amount of chemical fertilizers sold or distributed to 
managers of orchards and crops, or applied to orchards and crops within the study area.  

Reflect the often-expressed view/opinion within the Advisory Committee that the effect of 
groundwater contamination in the Lower Yakima Valley influences the lives and health of human 
demographic groups disproportionately. Study or describe the socioeconomic effect of groundwater 
contamination within the study area upon on future generations. Both effects should be studied. 

Correlate the economic benefit derived from the private small industrial, agricultural, 
urban/suburban residential sector sources’ activity within the study area with the economic costs 
likely to be incurred by the public remedial, corrective, educational, or regulatory activities 
responding to the problem. Quantify the economic value of the natural resource (groundwater) 
consumed through contamination (an unmeasured and undocumented expense incurred as part of 
the private small industrial, agricultural, and urban/suburban residential sectors’ entrepreneurial 
enterprise). Study this relationship in order to determine correlate costs of remediation, if any, with 
the economic benefits of groundwater consumption. 

Evaluate the causal relationship, if any, between the method and volumes of water applied to the 
ground surface (either generally or at specifically identifiable locations, or the volume of 
groundwater stored within the ground, within the studied area, and the extent, location or degree of 
groundwater contamination within the studied area or at specific contaminated wells.  

Evaluate the correlation, if any, of the location, volume or movement of surface water within lined 
or unlined artificial conveyance systems (irrigation canals) with the extent, location or degree of 
groundwater contamination within the studied area.  

Correlate changes in concentration, density, intensity, or use of source-related activities within the 
studied area with changes, if any, in the extent, location or degree of groundwater contamination 
within the studied area.  

Analyze specific deep soil sampling data collected from known locations. Collect more deep soil 
sampling data, with data collection sites located, and that data analyzed. 
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Analyze trends in well data from Valley Institute for Research and Education Report (2002), Nitrate 
Pilot Project Well Samples, LVYGWMA High Risk Well Assessment Well Samples, and USGS 
2017 Well Testing Data. Analyze trends in this data. 

Identify plausible hypotheses of causation, transmission, or accumulation of contaminant between 
categorical sources and contamination events or locations. These hypotheses should be stated and 
explored. 

Describe the processes of hydrogeologic or chemical transmission or accumulation of contaminant 
in the area of contamination. These processes should be more completely explored and described. 

Investigate or analyze the geologic and hydrogeologic properties of denser locations of 
contaminated wells (“hotspots). These should be investigated and analyzed. 

Investigate or analyze the plausible causal relationship between specifically identifiable sources and 
specific contamination events. These should be investigated and analyzed. 

Explore the correlation, if any, between specific land use types and proximate water supply 
contamination events.  

Address the specific land use regulations, or other regulation types, that might use, rectify, 
ameliorate or otherwise alter the general or specific contamination condition within the study area.  

Address the effect of generic or specific sources on the protection of areas with “critical recharging 
effect on aquifers used for potable water or areas where a drinking aquifer is vulnerable to 
contamination that would affect the potability of the water” as designated by Yakima County 
pursuant to the Growth Management Act or otherwise (RCW 36.70A; WAC 365-190-030 (3); and 
YCC 16A, 16C), as “environmentally sensitive or special areas” as contemplated by WAC 197-1l-
330(2)(e)(i), WAC 197-11-305 (l)(a), WAC 197-1l-908(l)(b) and the Growth Management Act. 
These effects should be described and analyzed. 

Explore the strategy of taxation on the use or sale of materials containing chemical constituents 
common to known constituents of groundwater contamination as a means of source reduction.  

Explore the strategy of usage limitations, imposed through land use regulation, on the nature, 
density, or intensity of use (analogous to limitations on industrial development).  

Recommend any remedial action. Remedial actions should be studied. 

Evaluate the costs or implications of inaction. These should be evaluated. 

Locate and evaluate any past nitrate studies done for this area, specifically an unspecified study 
done approximately 40-50 years previous. 

Use scientific data from additional sources, including: Collaborative work carried out by local, state 
and federal agencies in 2010, “Lower Yakima Valley Groundwater Quality.” Data from other 
scientific studies are also available. Quality-assured/quality controlled available data. A few 
examples to draw upon include:  

• United States Geological Survey (USGS): “Particle tracking for selected 
groundwater wells in the lower Yakima River Basin, Washington,” 2015. The USGS 
assessed nitrate sources in specific geographic areas within the GWMA with 
groundwater contamination and identified associated likely nitrogen source areas, 
https://pubs.er.usizs.izov/publication/sir20155149 
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• The EPA: “Relation Between Nitrate in Water Wells and Potential Sources in the 
Lower Yakima Valley, Washington,” 2013 contains soil information such as 
permeability data from lagoons, and nitrogen concentrations in manured dairy crop 
fields, https://www.epa.izov/wa/lower-yakima-vallevgroundwater 

• Since a Consent Order was signed with three Lower Yakima Valley dairies in 2013, 
these dairies have made great strides in reducing the amount of nitrogen 
accumulating in their fields. In reports submitted under the EPA Consent Order 
and approved Quality Assurance Project Plan (QAPP), there are several years of 
biannual data from fields prior to the AOC-required limitations of field applications 
of manure and the subsequent transition to the present conditions. These dairies are 
also providing post-harvest data that can inform soil concentration estimates in the 
draft GWMA Plan. https://www.epa.gov/wa/lower-vakima-valley-groundwater 

 
Study proportional impact of all sources of nitrate so as not to overly burden one group over 
another without knowing their respect impacts to groundwater nitrates. 

Study scientific evidence of impacts related to regulations on farmers and dairymen. 

Recommendations Related to Monitoring Wells: 

Maintain a longitudinal record of measurements taken from groundwater monitoring wells so as to 
document trends in improvement or worsening of the present condition. 

Map the “horizon” of analysis of monitoring well measurements from the groundwater monitoring 
well system (an undulating plane established by points (elevations) at each monitoring well, with the 
intervening spaces being calculated with reference to influence from proximate point data) should 
be mapped. This might indicate how the measured horizon intersects with the geologic regimes 
already known (theoretically) to exist within the study area. 

Introduce some sort of non-pollutive tracer in selected monitoring wells in order to ascertain 
whether that tracer expresses itself in other monitoring wells. This may be possible due to the 
density and location of monitoring wells within the study area. This may provide information 
helpful in establishing direction of groundwater flow (albeit at a rather surficial elevation). 

Test monitoring wells whether the nitrates are coming from human waste or from animals and 
commercial fertilizer. 

Place some wells around the town of Outlook to determine whether the nitrates are coming from 
people or agriculture. 

In addition to randomly placed monitoring wells, consideration should be given to more intensive 
targeted monitoring at and around "hot spots" as changes in N concentrations (improvements and 
further degradation) will be particularly important in those areas. 

Include wells in the urban growth areas. 

Wells deemed anomalies to be discontinued. 

Recommendations Related to Providing Resources: 

Identify locations for household collection of free drinking water at each community in the Lower 
Yakima Valley. Once a household water supply well has been tested, the owner or resident would 
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be provided with a document allowing them to pick up free drinking water (a reasonable weekly 
allotment could be calculated). 

Begin a grant program for replacement of impacted shallow domestic wells. Such grants could be 
applied for by homeowners that have a shallow wells with nitrates above cleanup levels. 
Prioritization of grant recipients should be based on needs of the applicant. A fund for this grant 
can be contributed to by taxpayers and groundwater polluters. This recommendation would require 
legislative action. 

Formation of rural PUD Water Districts for replacement water supplies, particularly in "hot spots" 
within the GWMA.  

Use recirculating sand filters in areas where high density of ROSS. 

Coordinate with DOH on WAC 246-272A-015 (5) which states "shall develop a written plan that 
will provide guidance to the local jurisdiction regarding development and management activities for 
all OSS within the jurisdiction". 

Recommendations Related to Additional Regulations: 

Drinking water wells required depth of greater than one hundred feet deep. 

Onsite Sewage Systems (OSS) should be controlled by the county and a plan that is required by 
WAC 246-272A-015(5) should be developed by the Health Department for OSS.   I would 
recommend that any parcel that requests an OSS permit that is less than 20 acres (just under High 
Density standards) should have an OSS that is designed to reduce the nitrogen flow in its effluent. 

Recommendations Related to Additional Approaches: 

Provide greater focus on eliminate exposure pathways. 

Make providing drinking water to affected the top priority. 
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